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JUL 1 0 2009 
CANYON COUNTY CLERK 
C. DOCKINS. DEPUTY 
IN THE DISTRICT COURT OF THE THIRD JUDICIAL DISTRICT 
OF THE STATE OF IDAHO, IN AND FOR THE COUNTY OF CANYON 
PIONEER IRRIGATION DISTRICT, 
Plaintiff, 
vs. 
CITY OF CALDWELL, 
Defendant. 
CITY OF CALDWELL, 
Counterc1aimant, 
vs. 
PIONEER IRRIGATION DISTRICT, 
Counterdefendant. 
PLAINTIFF PIONEER IRRIGA nON 
DISTRICT'S EXPERT WITNESS DISCLOSURE - 1 
528 
Case No. CV 08-556-C 
PLAINTIFF PIONEER IRRIGATION 
DISTRICT'S EXPERT WITNESS DISCLOSURE 
Client: 1282486.1 
COMES NOW Pioneer Irrigation District ("Pioneer") by and through its 
undersigned counsel of record, and in accordance with this Court's Order Granting Amended 
Stipulation for Scheduling and Planning, entered on July 7,2009, the parties' First Amended 
Stipulation for Scheduling and Planning, dated June 2,2009, and Rule 26(b)(4), Idaho Rules of 
Civil Procedure, and hereby discloses the following individuals, who may be called as expert 
witnesses at the trial ofthis matter. 
I. 
EXPERT WITNESSES 
A. Mark Ewbank, P.E. 
HERRERA ENVIRONMENTAL CONSULTANTS 
2200 Sixth Avenue, Suite 1100 
Seattle, Washington, 98121-1820 
(206) 441-9080 
Mr. Ewbank is a professional engineer with special expertise in storm water 
planning and design, water quality and hydrologic/hydraulic analyses and who has been retained 
by Pioneer and who is expected to provide expert opinion testimony this matter. A copy ofMr. 
Ewbank's curriculum vitae is enclosed herewith as Attachment A. 
Mr. Ewbank may also testify in response and in rebuttal to the opinions and 
analysis advanced by City of Caldwell (the "City") and its expert witnesses. However, the City 
has failed and refused to provide the disclosure of City-constructed and/or approved outfalls into 
Pioneer facilities, and has failed to provide the analyses underlying the City's Stormwater 
Manual. It is difficult, if not impossible, to set forth the substance of Pioneer's expert opinions 
where the City has failed and refused to provide information in discovery, failed to complete 
discovery in advance of expert witness disclosure deadlines and while expert opinions and 
analyses conducted by the City are unknown as there may be issues covered and addressed by 
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the City's experts that Pioneer has not (or cannot) anticipate. Therefore, it is Pioneer's intention 
to supplement its disclosure of expert witnesses as discovery continues and information becomes 
known. 
All opinions expressed by Mr. Ewbank will be provided in accordance with 
established engineering and design concepts and methodology and his opinions will be expressed 
to a reasonable scientific probability. 
Mr. Ewbank is expected to provide a technical analysis of the City's Stormwater 
Manual. In addition, he will provide technical infonnation to characterize the quality and 
quantity of urban stonnwater being discharged (and demanded to be discharged) from urban 
development sites in Caldwell into Pioneer's system. Mr. Ewbank will evaluate water quality 
and quantity of representative development runoff. Mr. Ewbank will estimate the change in 
stonnwater runoff volume for a typical residential subdivision constructed on farmland by first 
calculating runoff volume from the existing fannland and'then comparing that volume to the 
calculated runoff from the residential subdivision post-development. 
Mr. Ewbank will further opine that on-site stonnwater management can be 
feasible and cost-effective in Caldwell, Idaho in various representative settings, such that 
increased stonnwater discharges are not required to be piped into Pioneer's facilities. Mr. 
Ewbank will evaluate stonnwater management options to prevent increased discharges into 
Pioneer's facilities. Mr. Ewbank will identify stonnwater management options that are 
applicable and potentially feasible to typical development sites in the City of Caldwell. 
In addition, Mr. Ewbank is expected to testify regarding urban stonnwater 
characteristics and predictable water quality, which will provide bases for opinions to be 
rendered by Dr. Porter. 
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Mr. Ewbank will opine concerning the problematic nature of turning over control 
and maintenance of stormwater systems to developers, homeowners' associations, and other 
private entities. 
Mr. Ewbank will testify consistent with his report, Evaluation of Stormwater 
Runoff Characteristics and Effective Stormwater Management Options at Development Sites, 
which is enclosed herewith as Attachment B. 
Mr. Ewbank may address, explain and render expert opinions concerning 
engineering and other subjects within his expertise which are related to this matter, including, but 
not limited to: stormwater planning and design, water quality, hydrologic/hydraulic analyses, 
stormwater management, water pollution control, development of stormwater management 
system designs, pollutant source control best management practices, storm water management 
guidelines, alternative strategies for effectiveness in controlling surface water pollution, 
stOlIDwater control facilities, state and federal permitting requirements, site-specific stormwater 
treatment and detention facilities, cost estimates associated with implementation of stormwater 
treatment and flow control requirements, precipitation and soil characteristics and impact upon 
stormwater management, technical review of Stormwater Manual, hydraulic modeling and 
analysis, retrofitting stormwater systems, low impact development, hydrologic analysis, water 
quality treatment for stormwater runoff, stormwater swales, rain gardens, and stormwater 
cisterns, drainage plans, drainage profiles, drainage details, best management practices retrofits, 
infiltration systems, water quality ponds and vaults, and detention ponds and vaults. 
Mr. Ewbank's testimony will be based on his education, experience, engineering 
and design principles, his review of published research and data, his review of the reports (if any) 
provided by the City, his review of pleadings, discovery responses and answers, and his review 
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of deposition testimony in this case. At present, Mr. Ewbank relies upon his review of the 
following specific items: mapping of Pioneer service area, drainage design reports for 
representative development projects, site visit and inspection, evaluation of water quality and 
quantity of representative development runoff, Amended Complaint and Answer to Amended 
Complaint and Counterclaim, the City's Stormwater Manual, discharge survey reports, City of 
Boise NPDES permit and supporting EPA fact sheets, City of Caldwell draft NPDES permit 
application and supporting EPA fact sheets, City of Nampa stormwater management 
requirements, published regional and national reference literature, local stormwater monitoring 
datasets, drainage calculations submitted by developers/engineers discovered by Pioneer, 
representations from W. Mason and Pioneer employees, and those items listed in the References 
portion of his report (Attachment B). 
It is anticipated Mr. Ewbank may be deposed in this matter and may testify 
regarding any issue addressed during the course of his deposition. 
A copy of Mr. Ewbank's resume/curriculum vitae is enclosed herewith 
(Attachment A). Mr. Ewbank has not authored any publications within the preceding ten years. 
Mr. Ewbank has not provided expert testimony via deposition or trial in the preceding four years. 
Mr. Ewbank is compensated at the rate of $285 per hour for depositions, court testimony, and 
other "official" legal work and at the rate of $190.1 0 per hour for all other review work, plus 
travel and expenses, with respect to expert review and testimony to be provided in this case. 
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B. Vince Alberdi 
3510 East 3980 North 
Kimberly, Idaho 83341 
(208) 734-6346 
Mr. Alberdi is a consultant with expertise in canal and irrigation system 
management and operations, who has been retained by Pioneer and who is expected to provide 
expert opinion testimony this matter. A copy of Mr. Alberdi' s biography is enclosed herewith as 
Attachment C. 
Mr. Alberdi may also testify in response and in rebuttal to the opinions and 
analysis advanced by the City and its expert witnesses. However, the City has failed and refused 
to provide the disclosure of City-constructed and/or approved outfalls into Pioneer facilities, and 
has failed to provide the analyses underlying the City's Stormwater Manual. It is difficult, ifnot 
impossible, to set forth the substance of Pioneer's expert opinions where the City has failed and 
refused to provide information in discovery, failed to complete discovery in advance of expert 
witness disclosure deadlines and while expert opinions and analyses conducted by the City are 
unknown, as there may be issues covered and addressed by the City's experts that Pioneer has 
not (or cannot) anticipate. Therefore, it is Pioneer's intention to supplement its disclosure of 
expert witnesses, as discovery continues and information becomes known. 
All opinions expressed by Mr. Alberdi will be provided in accordance with 
established canal and irrigation system management and operations concepts and methodology, 
and long-term association with the Bureau of Reclamation, including Bureau seminars and 
continuing education. Mr. Alberdi has been engaged in canal operations and management in 
excess of 21 years. 
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It is anticipated Mr. Alberdi will provide expert opinion testimony regarding how 
an irrigation system is managed, and how it must be managed to prevent flooding and to safely 
and appropriately deliver irrigation water. If inputs are not controlled, serious risks arise. 
Volumes of water carried by canal and irrigation systems are very significant, and carry with it 
serious risks; such risks include, without limitation, loss oflife, property damage, and liability 
relevant to the same. Uncontrolled delivery system water volumes cause serious havoc when an 
irrigation system is operating at capacity during the irrigation season and during non-irrigation 
season maintenance operations. Mr. Alberdi will further opine that the irrigation district must 
have sole authority and discretion to determine material and unreasonable nature of 
encroachments and modifications to its facilities in order to properly evaluate and address the 
risks associated therewith. 
Mr. Alberdi is expected to testify that fundamental responsibilities of 
canallirrigation system manager and board of directors are to carefully maintain the integrity of 
the canal system and the safety of the system. Licensing and other agreements relevant to 
modifications to the system, including encroachments, are important and necessary to assure the 
system is operating within its designed capability to convey irrigation water. In Pioneer's 
circumstance, if Pioneer does not control modifications and encroachments there is a heightened 
and increasing probability of significant issues, including flooding, property damage, injury, loss 
oflife and associated liability. Licensing and similar agreements are appropriate, helpful and 
site-specific. In consideration of all potential encroachments or modifications a margin of safety 
must also be considered. All considerations by Pioneer must be with the goal of maintaining 
integrity and safety of the system and must be viewed with an eye toward the future. It is the 
further obligation of the operator to assure there is adequate freeboard space in all facilities. 
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With respect to urban storm water systems, it is generally ill-advised to rely upon 
homeowner's associations and/or developers to maintain irrigation, stormwater retention, 
detention and other systems-they are ill-equipped, lack skill and understanding, and experience 
demonstrates stormwater systems must be maintained by the municipality or its properly-trained 
and experienced designate. 
Mr. Alberdi may address, explain, and render expert opinions concerning canal 
and irrigation system management, operations, and other subjects within his expertise which are 
related to this matter. 
Mr. Alberdi's testimony will be based on his education, experience, site visit, and 
his review of the reports (if any) provided by City, his review of pleadings, discovery responses 
and answers, and his review of deposition testimony in this case. At present, Mr. Alberdi has 
had access to review and relies upon his review of the following specific items: mapping of 
Pioneer service area, site visit and inspection, Amended Complaint and Answer to Amended 
Complaint and Counterclaim, Twin Falls Canal Company and City stormwater runoff flow 
policies, and City of Caldwell's Stormwater Manual. 
It is anticipated Mr. Alberdi may be deposed in this matter and may testify 
regarding any issue addressed during the course of his deposition. 
A copy ofMr. Alberdi's biography is enclosed herewith (Attachment C). Mr. 
Alberdi has not published any articles within the last ten years. In the preceding four years, Mr. 
Alberdi provided expert testimony via deposition in the surface water coalition (2005 water call) 
case on behalf of Twin Falls Canal Company, against the State, in approximately 2006, and at 
hearing in January 2008. Mr. Alberdi is compensated at the rate of$125 per hour, plus travel 
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and expenses, with respect to expert review and $187.50 per hour for testimony to be provided 
in this case. 
C. Charles E. Brockway, P.E., Ph.D. 
Charles G. Brockway, P.E., Ph.D. 
BROCKWAY ENGINEERING, PLLC 
2016 North Washington Street, Suite 4 
Twin Falls, Idaho 83301 
(208) 736-8543 
Drs. Brockway are professional engineers with special expertise in 
hydrologiclhydraulic analyses and who have been retained by Pioneer and who are expected to 
provide expert opinion testimony this matter. Copies of Charles E. Brockway, P.E., Ph.D., and 
Charles O. Brockway, P.E., Ph.D. curriculum vitae are enclosed herewith as Attachments D 
and E, respectively. 
Drs. Brockway may also testify in response and in rebuttal to the opinions and 
analysis advanced by City of Caldwell and its expert witnesses. However, the City has failed 
and refused to provide the disclosure of City-constructed and/or approved outfalls into Pioneer 
facilities, and has failed to provide the analyses underlying the City's Stonnwater Manual. It is 
difficult, ifnot impossible, to set forth the substance of Pioneer's expert opinions where the City 
has failed and refused to provide infonnation in discovery, failed to complete discovery in 
advance of expert witness disclosure deadlines and while expert opinions and analyses conducted 
by the City are unknown, as there may be issues covered and addressed by the City's experts that 
Pioneer has not (or cannot) anticipate. Therefore, it is Pioneer's intention to supplement its 
disclosure of expert witnesses as discovery continues and infonnation becomes known. 
PLAINTIFF PIONEER IRRIGATION 
DISTRICT'S EXPERT WITNESS DISCLOSURE - 9 Client:1282486.1 
536 
All opinions expressed by Drs. Brockway will be provided in accordance with 
established engineering, hydrologic and hydraulic, scientific, and design concepts and 
methodology and their opinions will be expressed to a reasonable degree of scientific probability. 
Drs. Brockway are expected to opine that it is essential for engineering review of 
design prior to construction of any modification or encroachment into an irrigation system, 
including compliance with specifications and inspection during the course of construction and 
following completion. If no such engineering review is completed, there exist significant 
increased risk of maintenance concerns and system failures where construction fails to conform 
to approved design and/or specifications. 
It is Drs. Brockway expert opinions that the irrigation district's primary concerns 
are safety of the system and delivery of water to its users. 
Drs. Brockway are expected to explain most irrigation systems of the 1900s 
vintage, such as Pioneer, are open channel canals and laterals and many have open channel 
drains collecting both subsurface and surface return flow. This vintage of irrigation system was 
designed to convey sufficient discharge to provide adequate flow for surface irrigation. 
Channels of this vintage of irrigation systems were also designed to convey surface runoff from 
irrigated fields back to receiving streams or to provide for rediversion to additional irrigated 
agricultural fi.elds. 
Stormwater runoff from agricultural fields is the remainder of the precipitation 
falling on the contributing watershed which flows off after abstraction or deduction of 
interception and deep percolation. Infiltration rates of soils or land cover dictate the rate of 
abstraction of precipitation or infiltration into the soils profile or underlying aquifer. Infiltration 
rates on agricultural land decline through the duration of a storm. Initial infiltration rates of soils 
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on agricultural fields can be orders of magnitude higher than from developed areas such as paved 
roads, parking lots, subdivisions, etc. The discharge rate and volume of storm runoff from farm 
tields is therefore always less than that from the same area of developed land (i.e., subdivisions, 
parking lots, streets, buildings, etc.). Stormwater runoff from farm fields is generally more 
dispersed than that from developed land which is normally directed to culverts or paved channels 
which concentrate the runoff into receiving streams or channels. Runoff from farm fields often 
tlows into drains or laterals and may be collected and pumped back for irrigation distribution, 
depending on the water management level utilized. 
The hydraulic capacity of irrigation and/or drainage channels and structures is 
normally based on the design runoff rates and locations applicable to the type of land use in 
place at the time of construction. Irrigation distribution systems and associated drainage 
channels located in rural areas likely have significantly different hydraulic characteristics (e.g., 
capacity and structures) than systems located in developed areas (e.g., cities, subdivided areas). 
Changing land use-such as subdividing-likely results in significantly higher discharges 
entering drains or laterals and significantly different entry locations than those for which the 
system was designed or has historically conveyed. These changes in discharge location and 
magnitude may result in operational and maintenance problems for the operating irrigation 
district and for other irrigation district organizations located downstream which depend on the 
outflow of from the operating district. Discharges in excess of system capacities result in risks 
of canal or structure failure, damage to the conveyance system and adjacent land, and incurred 
liability for the district. 
Drs. Brockway may discuss the issue that urbanization of land adjacent to 
irrigation systems appears to be inevitable and the irrigation districts are forced to cope with 
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changes which affect the operation, maintenance and safety of its system. Potential impacts to 
the hydraulics of the irrigation system, due to increased discharges or changes in inflow locations 
must be systematically evaluated using established engineering principals to assure that the 
system will meet the mandated performance criteria of the water users and accommodate 
acceptable changes, without endangering the project. Acceptable engineering design should 
properly factor all known hydrologic and hydraulic elements necessitated by the current land use 
to meet the water requirements of users. Similarly, if system changes or operational adjustments 
are required to accommodate any proposed changes to the current system, hydraulic or 
hydrologic requirements must be evaluated using sound engineering principles. 
Irrigation entities incur significant liability for the safety of their distribution or 
drainage systems and that potential liability is enhanced when urban development encroaches on 
traditional rural systems. For these reasons, canal companies or irrigation districts must be 
informed of and concerned with proposed or potential changes in land use adjacent to their 
conveyance systems which may impact their ability to meet delivery requirements to their users 
or which may impair the safety of the system. Full knowledge of proposed impacts allows 
irrigation districts to evaluate alternatives to accommodate the changes, and if no feasible 
alternatives are available to the district, to require modifications to the proposed changes or 
withdrawal/denial of the proposals. 
Many irrigation entities in the western United States have adopted policies which 
require the City (or other municipality), in conjunction with developers if necessary, to submit 
detailed plans and specifications to the irrigation entity and provide an evaluation by a 
professional engineer of the impacts of the proposals. 
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The engineering evaluation must be completed by a competent and professional 
engineer, licensed in the State of Idaho, who is not affiliated with the City or development 
organization. 
In the case at issue, it is Drs. Brockway's opinion that in order to protect the 
integrity of Pioneer's system, the best approach is for Pioneer to require retention of urban stonn 
water. Drs. Brockway have investigated-and continue to investigate-policies of other 
irrigation districts in the western United States, and their relationships with municipalities. Drs. 
Brockway have found many irrigation entities which, absent a very rare event, will not accept 
any urban storm water, and have found many policies of municipalities which require the 
developers to comply with irrigation districts or refuse permitting. 
Maintenance of the facilities is also a significant concern of the district and the 
record of performance of an entity in providing maintenance is an appropriate consideration. In 
this respect, the City's-and developer's-policy ofturning over maintenance of stormwater 
control systems and other systems to homeowners associations is seriously problematic. 
Experience has demonstrated that such associations do not maintain the resources, expertise or 
equipment to effectively maintain such systems. 
Another concern of Pioneer are impacts on downstream users, who did not 
contract for water polluted with urban stormwater or fluctuating volumes. Such impacts may 
result in liabilities with regard to the downstream users who contract for and/or receive waters 
flowing through Pioneer's system. 
With respect to water quality, Drs. Brockway are expected to address the relevant 
characteristics of agricultural versus urban stormwater; including, the components of urban 
storrnwater which are not present in runoff from irrigated agricultural fields (e.g., floating debris, 
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greases, hydro carbons, and other pollutants) and which irrigation districts are not equipped to 
deal with. Furthermore, the risks associated with accidental spills reaching canal systems are 
significantly increased when draining urban areas. 
Drs. Brockway will also address the impacts upon an irrigation system caused by 
uncontrollable inputs of urban stormwater. For purposes of rendering their opinions, Drs. 
Brockway will rely, in part, upon modeling and analysis completed by Mr. Ewbank. Drs. 
Brockway have received and will rely upon the opinions ofMr. Ewbank to extrapolate and 
calculate effects of development within the City of Caldwell and its Area of Impact. Upon 
completion of such calculations, the disclosure of Drs. Brockway will be supplemented. 
Drs. Brockway may address, explain and render expert opinions concerning 
engineering and other subjects within their expertise which are related to this matter, including, 
but not limited to: water quality, hydrologic/hydraulic analyses, stormwater management, water 
pollution control, development of stormwater management system designs, source control best 
management practices, stormwater management guidelines, alternative strategies for 
effectiveness in controlling surface water pollution, stormwater control facilities, state and 
federal permitting requirements, site-specific stormwater treatment and detention facilities, 
retention facilities, cost estimates associated with implementation of stormwater treatment and 
flow control requirements, precipitation and soil characteristics and impact upon stormwater 
management, technical review of Stormwater Manual, hydraulic modeling and analysis, 
hydrologic analysis, water quality treatment for stormwater runoff, stormwater swales, drainage 
plans, drainage profiles, drainage details, best management practices retrofits, infiltration 
systems, detention ponds and vaults, irrigation entities and facilities they operate, and roles and 
responsibilities of engineers. 
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Drs. Brockway's testimony will be based on their education, experience, 
engineering and design principles, their review of published research and data, their review of 
modeling completed by Mr. Ewbank, review of the reports (if any) provided by City, their 
review of pleadings, discovery responses and answers, and review of deposition testimony in this 
case. At present, Drs. Brockway have access to andlor rely upon review of the following 
specific items: mapping of Pioneer service area, drainage design for representative development 
project, site visit and inspection, drainage report from representative development, Amended 
Complaint and Answer to Amended Complaint and Counterclaim, City's Stormwater Manual, 
discharge survey reports, water rights documentation, report authored by Mr. Ewbank and 
history of project, as reported by Ms. Stevens, City of Caldwell subdivision map, and City of 
Caldwell Comprehensive Plan map. 
It is anticipated Drs. Brockway may be deposed in this matter and may testify 
regarding any issue addressed during the course of their depositions. 
Copies of Dr. Brockway's curriculum vitae, Statement of Qualifications and 
Services are enclosed herewith. No peer-reviewed or refereed publications have been authored 
by either Dr. Brockway within the preceding ten years. A list of all cases in which each provided 
expert testimony via deposition or trial in the preceding four years is enclosed herewith, as well 
as a Standard Schedule of Fees for Brockway Engineering, PLLC, which details compensation 
for services rendered, plus travel and expenses, with respect to expert review and testimony (at 
the rate of 150% of standard rates) to be provided in this case. 
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D. P. Steven Porter, P.E., Ph.D. 
Associate Professor 
UNIVERSITY OF IDAHO, DEPARTMENT OF CIVIL ENGINEERING 
Idaho Falls, Idaho 83402 
(208) 282-7974 
Dr. Porter is a professional engineer and an Associate Professor, employed by the 
University ofIdaho, who maintains expertise in the fields of water quality, water and waste 
water treatment and water resource systems and who has been retained by Pioneer and who is 
expected to provide expert opinion testimony in this matter. A copy of Dr. Porter's curriculum 
vitae/resume is enclosed as Attachment F. 
Dr. Porter may also testify in response and in rebuttal to the opinions and analysis 
advanced by City of Caldwell and its expert witnesses. However, the City has failed and refused 
to provide the disclosure of the City-constructed and/or approved outfalls into Pioneer facilities, 
and has failed to provide the analyses underlying the City's Stormwater Manual. It is difficult, if 
not impossible, to set forth the substance of Pioneer's expert opinions where the City has failed 
and refused to provide information in discovery, failed to complete discovery in advance of 
expert witness disclosure deadlines and while expert opinions and analyses conducted by the 
City are unknown as there may be issues covered and addressed by the City's experts that 
Pioneer has not (or cannot) anticipate. Therefore, it is Pioneer's intention to supplement its 
disclosure of expert witnesses as discovery continues and information becomes known. 
All opinions expressed by Dr. Porter will be provided in accordance with 
established engineering and scientific concepts and methodology and his opinions will be 
expressed to a reasonable scientific probability. 
Dr. Porter is expected to testify consistent with his report, Use of Urban 
Stormwater in Residential Areas, which is enclosed as Attachment G and incorporated herein by 
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this reference, including, but not limited to contaminants in storm water, human pathogens and 
indicators of fecal contamination, bacteriological quality of urban storm water, performance of 
stormwater control measures (SCM) and Clean Water Act treatment of irrigation water. 
Dr. Porter may address, explain and render expert opinions concerning 
engineering and other subjects within his expertise which are related to this matter, including, but 
not limited to: Clean Water Act, and liabilities associated therewith, Environmental Protection 
Agency standards, water quality, stormwater mamigement, water pollution control, water quality 
treatment for stormwater runoff, microbial pathogens, modes of transmission of pathogens, 
contaminated water, health risks, pathogenic microorganisms, coliforms, Escherichia Coli (E. 
Coli), indicator organisms, bacteriologic standards for primary and secondary contact, inherently 
unsafe characteristics of urban storm water, sources of contamination, national surveys of 
characteristics of urban stormwater, permits, permitting and duties of permittees (and 
co-permittees), best management practices, stormwater flow and quality, and management and 
maintenance of stormwater systems. 
Dr. Porter's testimony will be based on his education, experience, engineering and 
research principles, his review of published research and data, his review of the reports (if any) 
provided by the City, his review of pleadings, discovery responses and answers, and his review 
of deposition testimony in this case. At present, Dr. Porter relies upon his review of the 
following specific items: mapping of Pioneer service area, Amended Complaint and Answer to 
Amended Complaint and Counterclaim, the City's Stormwater Manual, City of Boise NPDES 
permit and supporting EPA fact sheets, City of Caldwell draft NPDES permit application and 
supporting EPA fact sheets, published regional and national reference literature, local stormwater 
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monitoring datasets, methodology, research, and analysis completed by Mr. Ewbank, Affidavit 
ofM. Zirschky, and those items referenced in Dr. Porter's report. 
It is anticipated Dr. Porter may be deposed in this matter and may testify 
regarding any issue addressed during the course of his deposition. 
A copy of Dr. Porter's resume/curriculum vitae and a copy ofa listing of all 
publications authored by Dr. Porter within the preceding ten years are enclosed herewith. Dr. 
Porter has not provided expert testimony via trial in the preceding four years, and has provided 
expert testimony via deposition in ACHD v. Settlers matter. Dr. Porter is compensated at the rate 
of $80 per hour for preparation, $150 for depositions, court and other testimony, $50 per hour for 
travel (portal to portal) and per diem at the State of Idaho rate for expert review and testimony to 
be provided in this case. 
E. Jennifer Stevens, Ph.D. 
STEVENS HISTORICAL RESEARtH ASSOCIATES 
500 W. Idaho Street, Suite 202 
Boise ID 83702 
(208) 850-1553 
Dr. Stevens is a historical consultant with special interest and expertise in the 
fields of environment, urban planning, Bureau of Reclamation, Bureau of Land Management, 
land use and water rights and who has been retained by Pioneer and who is expected to provide 
expert opinion testimony this matter. A copy of Dr. Steven's curriculum vitae is enclosed 
herewith as Attachment H. 
Dr. Stevens may also testify in response and in rebuttal to the opinions and 
analysis advanced by City of Caldwell and its expert witnesses. However, the City has failed 
and refused to provide the disclosure of City-constructed and/or approved outfalls into Pioneer 
facilities, and has failed to provide the analyses underlying the City's Stormwater Manual. It is 
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difficult, if not impossible, to set forth the substance of Pioneer's expert opinions where City has 
failed and refused to provide information in discovery, failed to complete discovery in advance 
of expert witness disclosure deadlines and while expert opinions and analyses conducted by City 
are unknown as there may be issues covered and addressed by City's experts that Pioneer has not 
(or cannot) anticipate. Therefore, it is Pioneer's intention to supplement its disclosure of expert 
witnesses as discovery continues and information becomes known. 
All opinions expressed by Dr. Stevens will be provided in accordance with 
established historical research methodology. 
Dr. Stevens is expected to testify consistent with her report, A History of the 
Pioneer Irrigation District, An Initial Report, 1884-1938, which is enclosed herewith at 
Attachment I, and incorporated herein by this reference, and which provides further detail 
regarding her expert background, experience and methodology. 
Dr. Stevens may address, explain, and render expert opinions concerning 
historical analysis within her expertise which are related to this matter. 
Dr. Stevens' testimony will be based on her education, experience, and historical 
and archival research principles and methodologies. At present, Dr. Stevens relies upon her 
review and analysis of the collections and items set forth in detail in the Bibliography of 
Published Works and Archival Collections section of her report, which is enclosed herewith. 
It is anticipated Dr. Stevens may be deposed in this matter and may testify 
regarding any issue addressed during the course of her deposition. 
A copy of Dr. Stevens' curriculum vitae (Attachment H), which includes a listing 
of all publications authored by Dr. Stevens within the preceding ten years is enclosed herewith. 
Dr. Stevens has provided expert testimony via deposition in the matter of Settlers v. ACHD, et 
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al., but has not provided trial testimony in the preceding four years. Dr. Stevens is compensated 
as follows for expert review, analysis and testimony to be provided in this case: $150 per hour 
for deposition and trial testimony; $95 per hour for on-site archival and library research, $95 per 
hour for document consultation and analysis and $95 per hour for final report writing. 
F. William J. Mason, P.E. 
MASON & STANFIELD, INC. 
314 Badiola Street 
Caldwell, Idaho 83605 
(208) 454-0256 
Mr. Mason is a professional civil engineer and a principal in the engineering firm 
Mason & Stanfield, Inc. with special expertise in hydraulics and land development, who has 
been retained by Pioneer and who is expected to provide expert opinion testimony in this matter. 
A copy of Mr. Mason's curriculum vitae/resume is enclosed herewith as Attachment J. Mr. 
Mason is licensed in the states of Idaho and Oregon. 
Mr. Mason may also testify in response and in rebuttal to the opinions and 
analysis advanced by the City and its expert witnesses. However, the City has failed and refused 
to provide the disclosure of City-constructed and/or approved outfalls into Pioneer facilities, and 
has failed to provide the analyses underlying the City'S Stormwater Manual. It is difficult, ifnot 
impossible, to set forth the substance of Pioneer's expert opinions where the City has failed and 
refused to provide information in discovery, failed to complete discovery in advance of expert 
witness disclosure deadlines and while expert opinions and analyses conducted by the City are 
unknown as there may be issues covered and addressed by the City's experts that Pioneer has not 
(or cannot) anticipate. Therefore, it is Pioneer's intention to supplement its disclosure of expert 
witnesses as discovery continues and information becomes known. 
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All opinions expressed by Mr. Mason will be provided in accordance with 
established engineering, hydraulic and design concepts and methodology and his opinions will 
be expressed to a reasonable scientific probability. 
Mr. Mason provides engineering services to Pioneer Irrigation District, including 
plan review. Mr. Mason is expected to opine that it is essential for engineering review of design 
prior to construction of any modification or encroachment into an irrigation system, including 
compliance with specifications and inspection during the course of construction and following 
completion of construction. If no such engineering review is completed there exist significant 
increased risk of maintenance concerns and system failures. 
Mr. Mason has actual knowledge of and will testify regarding the stonnwater 
policies of the City of Nampa, specifically including that under certain circumstances the City of 
Nampa accepts responsibility for maintenance of the stonnwater facilities in the City's rights of 
way, and there are instances where the City of Nampa has perfonned maintenance on privately 
owned stonnwater ponds to prevent them from failing, even in circumstances where the property 
owner does not compensate the City. As a result, Nampa has not experienced the kinds of 
flooding problems complained of by the City of Caldwell due to "failing" retention ponds on 
private development sites. 
Mr. Mason is expected to testify that homeowners associations are ill-equipped to 
maintain stormwater systems, and have been inappropriately required to maintain systems 
treating City right of way urban stonnwater. Such associations have inadequate experience, 
training, resources and equipment to appropriately maintain such systems. Maintenance of 
systems by such associations greatly increases risks of failure, maintenance issues, liabilities and 
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property damage. It is Mr. Mason's opinion the City should control and maintain stonn drainage 
systems. 
It is Mr. Mason's opinion that retention of urban stonnwater is appropriate in a 
multitude of circumstances and a better solution than detention and discharge. Retention 
prevents migration of pollution because it is a confined system and typically a simpler system-
for example, no discharge piping through adjacent systems is required. Overall, retention 
improves water quality, results in lower costs, presents lower risk of violation, clean-up costs 
and/or property damage. In Mr. Mason's experience, the City's implementation of its 
Stonnwater Manual has resulted in proposed retention systems being denied and/or the City has 
imposed significant and costly conditions and measures equivalent to a denial. 
It is Mr. Mason's opinion the pre-development flow rates the City requires by its 
ordinance do not confonn to the actual conditions/characteristics of area discharges. Mr. Mason 
will testify, based upon his experience, that the City's policy has not been implemented and the 
existing detention and discharge systems are not properly functioning. 
Mr. Mason may address, explain, and render expert opinions concerning 
engineering and other subjects within his expertise which are related to this matter, including, but 
not limited to: water quality, differences between agricultural return flows and urban stonn 
water discharges as to quantities and flooding, quality and aspects of vegetation filtering, gravity 
irrigation piping and flows of system, hydraulic analyses, stonnwater management, water 
pollution control, development of stonnwater management system designs, soil characteristics 
and impact upon stonnwater management, technical review of the Stonnwater Manual, drainage 
details, detention ponds and vaults, retention facility design, agency criteria, soils, percolation, 
water tables, drainage rates, retention pond maintenance, standard reports, subsurface 
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characteristics, rainfall intensity, soils reports, sumps, sand filters, pre-manufactured sand and 
grease traps, grass swales, detention facilities, orifice plates, agency recommendations and 
requirements, predevelopment flow, pressurized irrigation systems, outtake structures, time lag 
between post-development and pre-development site, heavy metals present in urban stormwater, 
pollutants and plan review. 
Mr. Mason's testimony will be based on his education, experience, engineering 
and design principles, his review of published research and data, his review of modeling 
completed by Mr. Ewbank, review of the reports (if any) provided by the City, review of 
pleadings, discovery responses and answers, and review of deposition testimony in this case. At 
present, Mr. Mason relies upon review of the following specific items: projects reviewed by Mr. 
Mason on behalf of Pioneer, review of City of Caldwell's Planning and Zoning and record 
drawing files, practice of engineering within the relevant area, mapping of Pioneer service area, 
site visit and inspection, and the City's Stormwater Manual. 
Mr. Mason has been deposed in this matter and it is anticipated he may be further 
deposed in this matter and may testify regarding any issue addressed during the course of his 
deposition. Such testimony may include, but not be limited to criticisms of the City of Caldwell 
Stormwater Policy and Ordinance, retention facility design, agency criteria, retention pond 
maintenance, factors to be considered when designing a retention facility, soils characterizations, 
standard engineering practices for the area (including Treasure Valley), pretreatment and 
treatment in retention ponds, review of plans on behalf of Pioneer, Nampa and Meridian 
Irrigation District's policies, time lag between post-development and pre-development site 
hydraulics, calculations regarding flow rates for developed property, developments where plan 
approval has been received without inclusion of storm discharge details and contrary 
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implementation and approval by City, EPA recognition of differences between agricultural run 
off and urban stonnwater quality, types of pollutants in urban stonnwater, water quality, and 
maintenance (or lack thereof) of systems by homeowners associations. 
A copy of Mr. Mason's curriculum vitae/resume is enclosed herewith 
(Attachment J). No publications have been authored by Mr. Mason within the preceding ten 
years. Other than the initial deposition testimony provided in this case, Mr. Mason has not 
provided testimony as an expert witness via deposition or trial in the preceding four years. Mr. 
Mason is compensated as follows for expert review, analysis and testimony to be provided in this 
case: $120 per hour. 
G. Christian R. Petrich, Ph.D., P.E., P.G. 
SPF WATER ENGINEERING, LLC 
300 East Mallard Drive, Suite 350 
Boise, Idaho 83706 
(208) 383-4140 
Dr. Petrich is a professional engineer and a professional geologist, who maintains 
expertise in the fields of hydrology, water resource engineering and water rights analysis, and 
who has been retained by Pioneer and who is expected to provide expert opinion testimony in 
this matter. A copy of Dr. Petrich's curriculum vitae is enclosed herewith at Attachment K. 
Dr. Petrich may also testify in response and in rebuttal to the opinions and 
analysis advanced by the City and its expert witnesses. However, the City has failed and refused 
to provide the disclosure of City-constructed and/or approved outfalls into Pioneer facilities, and 
has failed to provide the analyses underlying the City's Stormwater Manual. It is difficult, ifnot 
impossible, to set forth the substance of Pioneer's expert opinions where the City has failed and 
refused to provide information in discovery, failed to complete discovery in advance of expert 
witness disclosure deadlines and while expert opinions and analyses conducted by the City are 
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unknown as there may be issues covered and addressed by the City's experts that Pioneer has not 
(or cannot) anticipate. Therefore, it is Pioneer's intention to supplement its disclosure of expert 
witnesses as discovery continues and infonnation becomes known. 
All opinions expressed by Dr. Petrich will be provided in accordance with 
established engineering, geologic and scientific concepts and methodology and his opinions will 
be expressed to a reasonable scientific probability. 
Dr. Petrich is expected to testify concerning the design and limitations of the 
Pioneer Irrigation District system, ground water issues, drains, beneficial use, water rights and 
effects of urbanization, and will testify consistent with his report entitled Pioneer Irrigation 
District Hydrology, which is enclosed herewith as Attachment L, and incorporated herein by this 
reference. 
Dr. Petrich may address, explain and render expert opinions concerning 
engineering, geology and other subjects within his expertise which are related to this matter, 
including, but not limited to: hydrology, water resource engineering, evaluation of ground water, 
ground water flow models, water quality, hydrologiclhydraulic analyses, ground and surface 
water interaction, flow augmentation, water distribution, irrigation entity systems and design, 
Treasure Valley Hydrologic Project, hydrogeologic setting, canals, laterals, drains, water rights, 
hydraulic connection between ground and surface water, beneficial use of drain water, urban 
stonnwater and magnitude of runoff and related lag times. 
Dr. Petrich's testimony will be based on his education, experience, engineering 
and research principles, his review of published research and data, his review of the reports (if 
any) provided by City, his review of pleadings, discovery responses and answers, and his review 
of deposition testimony in this case. At present, Dr. Petrich relies upon his review ofthe 
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following specific items: site visit, historical records of Pioneer Irrigation District, Idaho 
Department of Water Resources on-line database of water rights, IDWR water level data, IDWR 
spatial data,and those items set forth in Section 4 References in his report. 
It is anticipated Dr. Petrich may be deposed in this matter and may testify 
regarding any issue addressed during the course of his deposition. 
A copy of Dr. Petrich's curriculum vitae (Attachment K) and a copy of a listing of 
all pUblications authored by Dr. Petrich within the preceding ten years are enclosed herewith. 
Over the preceding four years, Dr. Petrich has provided expert testimony under oath in the 
following proceedings: (1) In Re Matter of Application for Permit No. 61-12090 in the name of 
Nevid, LLC (Idaho Department of Water Resources, April 2009); (2) In Re Matter of the Petition 
for Delivery Call of A&B Irrigation Districtfor the Delivery of Ground Water and for the 
Creation of a Ground Water Management Area (Idaho Department of Water Resources, 
December 2008); (3) In Re Matter o/the Application/or Permit 63-32089 and 63-32090 in the 
name of the City of Eagle (Idaho Department of Water Resources, 2007); and (4) In Re Matter of 
Applicationfor Permit No. 63-32061 in the name o/SunCor Idaho, LLC (Idaho Department of 
Water Resources, 2006). Dr. Petrich is compensated at the rates set forth in the attached SPF 
Water Engineering, LLC Schedule of Hourly Billing Rates for expert review and testimony to be 
provided in this case. 
II. 
EXPERTS NOT RETAINED BY PIONEER IRRIGATION DISTRICT 
Various professional developers and technically-trained individuals involved in 
design and stormwater treatment and implementation of policy; said individuals have not been 
retained by Pioneer, but may be called to testify regarding their design and areas of technical 
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expertise relevant to subjects within their expertise, and their interactions (if any) with the City 
and/or Pioneer. 
Any and all individuals identified as an expert witness by the City in their present 
and future discovery answers or fonnal disclosure documents. 
Any and all individuals called to testify as an expert witness by the City. 
In addition to the foregoing individuals, Pioneer reserves the right to call and 
hereby identifies those individuals who may be qualified to render expert opinion testimony but 
who have not been retained as expert witnesses by Pioneer, including but not limited to 
developers, design professionals, and others whose true and correct identities are set forth in the 
records produced in discovery in this matter. 
III. 
GENERAL RESERVATIONS 
As discovery in this matter is continuing, this disclosure may be updated as 
additional depositions are taken and additional facts become known. 
Pioneer has not had the opportunity to depose any of City's representatives, 
expert witnesses, and lay witnesses and the City has yet to provide Rule 26(b)(4), Idaho Rules of 
Civil Procedure, disclosures applicable to the expert witnesses disclosed. As such, Pioneer 
reserves the right to supplement and amend this disclosure in the event the lay or expert 
testimony and/or opinions disclosed and/or rendered by expert witnesses retained by City, either 
through written reports, depositions, or written discovery answers, require Pioneer to retain 
additional or substitute expert witnesses. 
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Pioneer reserves the right to supplement this disclosure in the event additional 
facts and information become known prior to trial that would necessitate Pioneer to retain 
additional expert witnesses. 
Pioneer reserves the right to supplement this disclosure in the event the 
individuals identified herein become unavailable to testify at trial. 
By making this disclosure, Pioneer does not represent that it will call all the 
disclosed witnesses or that any of the disclosed witnesses will be present at trial. 
DATED this Jdaay of July, 2009. 
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Mark Ewbank, PE 
Principal Engineer 
Mark Ewbank, Principal Engineer and Herrera's Director of Surface Water 
Engineering, has 21 years of experience in stormwater management, water quality, 
water pollution control, stream restoration and analysis, river engineering, and 
related hydrologic and hydraulic analyses. Mr. Ewbank has conducted numerous 
assessments of hydrologic conditions in natural and developed environments and is 
thoroughly familiar with the development of stormwater management system 
designs, as well as applications of source control best management practices for the 
protection of surface and ground water. He works closely with the stormwater 
management guidelines of numerous local and state governments in the Pacific 
Northwest. He has conducted analyses of the effects of various pollutants on 
streams, lakes, wetlands, and estuaries, and analyzed alternative strategies for 
effectiveness in controlling surface water pollution. He has developed estimates of 
potential soil erosion from construction projects and prepared erosion and sediment 
control plans and designs. Mr. Ewbank has contributed to the design of many 
stream restoration and riverbank stabilization projects, and managed Herrera's 
multi-disciplinary design teams on several of those projects. Mr. Ewbank has 
extensive experience in designing stormwater control facilities for transportation 
projects and residential, commercial, and industrial land uses . He is an expert in 
state and federal permitting requirements related to work in streams, lakes, rivers, 
and marine waters. Mr. Ewbank directs multidisciplinary work efforts involving 
diverse tasks and budgets on a variety of environmental engineering projects. 
Key Project Experience 
Montana Department of Transportation u.s. Highway 93 Stormwater 
Guidelines. 
Polson, MT 
Mr. Ewbank provided senior technical oversight of Herrera's work in developing 
guidelines for managing stormwater runoff along the U.S. 93 Highway Corridor 
from Evaro to Polson, Montana. In support of The Montana Department of 
Transportation proposal to improve 56 miles of US 93, Herrera developed 
guidelines for stormwater quantity and quality treatment facilities (both temporary 
and permanent) along the highway project area. Because there was no Montana 
State stormwater runoff management manual or other formal guidelines for project 
designers to follow, Herrera was responsible for developing stormwater guidelines 
that would meet FHWA requirements at a minimum, and would perform at a level 
consistent with the project stakeholders' expectations . Mr. Ewbank also assisted the 
design teams with troubleshooting of site-specific conditions to enable preparation 
of detailed design concepts for site-specific stormwater treatment and detention 
facilities. 
Cost Analysis for the Storm water Management Manual for Eastern 
Washington 
Washington 
Mr. Ewbank was the Herrera project manager responsible for preparation of cost 
estimates associated with implementation of the stormwater treatment and flow 
control requirements set forth in the draft Stormwater Management Manual for 
Eastern Washington. Herrera led the analysis of implementation costs for the 
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stormwater manual development team, specifically focusing on analysis of stormwater treatment and flow 
control costs that can be expected for representative site development examples. Herrera analyzed the new 
stormwater management costs for common types of residential and commercial developments in four 
different geographic areas of eastern Washington that exhibit varying precipitation and soil characteristics. 
Mr. Ewbank prepared technical documentation on the cost analysis methods and results and presented the 
findings to the stormwater manual subcommittee. . 
Technical Review and Editing Services for the WSDOT Highway Runoff Manual 
Washington 
Mr. Ewbank served as Herrera project manager responsible for assisting the Washington State Department of 
Transportation (WSDOT) in development of a new Highway Runoff Manual to guide stormwater 
management practices on all of its transportation infrastructure projects statewide. Herrera contributed to 
this manual development process in several ways, including writing portions of the manual, performing 
technical review of other manual sections for accuracy, detail, and equivalence with accepted standards, 
technical editing of portions of the manual content, preparation of graphics, and coordination of the overall 
production process. Mr. Ewbank served as lead author for the introductory chapter of the manual, and for 
technical review of the sections pertaining to hydrologic analysis methods and temporary erosion and 
sediment control practices for construction sites. He helped coordinate the work ofWSDOT authors and 
Herrera staff involved in technical review to ensure consistency across the different manual sections 
developed by a large team of contributors. 
Seattle Public Utilities South Park Water Quality Preliminary Engineering 
Seattle, WA . 
Seattle Public Utilities (SPU) investigated options for retrofitting a regional stormwater treatment system in 
the South Park neighborhood with capacity to treat runoff from at least 70 acres of land. Runoff from this 
neighborhood, which includes a large industrial area, is contributing to contamination of sediments in the 
Duwamish Waterway. Mr. Ewbank served as Herrera project manager, responsible for developing and 
analyzing stormwater treatment alternatives, overseeing Herrera staff engaged in hydraulic modeling and 
analysis, preliminary site design, and project documentation. 
Homestead Creek Residential Development Design and Support Services 
Snohomish County, WA 
Herrera performed site civil engineering and stormwater planning and design for this development in 
unincorporated Snohomish County, Washington, incorporating the principals of low impact development 
(LID) to the maximum extent possible. The LID components of the site design included retention of 
approximately 65 percent of the existing forest vegetation, installation of porous pavement sidewalks, 
compost-amended soils throughout the site, vegetated runoff dispersion areas, and minimized grading for 
roadway and lot constrUction. Mr. Ewbank served as Herrera's principal-in-charge of product delivery, 
including a drainage report and design drawings subject to Snohomish County review and approval, and 
provided senior technical review through completion of the project design. 
"A" Street to Main Street Wetland Stormwater Treatment Facility 
San Juan County, WA 
Herrera assisted San Juan County with analysis and design of a stormwater treatment wetland in the 
Eastsound community of Orcas Island. Mr. Ewbank served as Herrera's principal-in-charge, responsible for 
the project team's design, including a grading plan, planting plan, a pedestrian trail and bridge, inlet and outlet 
piping, and temporary erosion and sediment control measures for construction work. Mr. Ewbank provided 
senior review and oversight for design of each of these components of the project, and led development of a 
construction cost estimate for San Juan County. He also provided senior review of the hydrologic analysis 
conducted to establish the necessary storage volume of the created wetland. The wetland will provide regional 
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water quality treatment for stormwater runoff from approximately 25 acres, including residential and 
commercial land uses, open space, and public rights-of-way. 
Seattle Public Utilities (SPU) Lakewood Raincatchers Plan Development 
Seattle, WA 
Seattle Public Utilities (SPU) is developing a strategy to decentralize combined sewer overflow control for the 
Lakewood combined sewer subbasin in the South Lake Washington basin. Stormwater runoff from 
residential rooftops, which is currently tightlined to the sanitary sewer system, will be disconnected from the 
combined sewer system and routed through on-site low impact development (LID) stormwater management 
facilities that provide a pilot-scale demonstration project for residential LID drainage controls in the city. 
The goals of tl1e project are to reduce combined sewer overflow events and to improve water quality while 
also promoting community involvement, education, and environmental stewardship. Mr. Ewbank is serving 
as principal-in-charge, responsible for product delivery of Herrera's documentation of technical analyses of 
innovative on-site stormwater management strategies including stormwater swales, rain gardens, and 
stormwater cisterns. Multiple combinations of these technologies were evaluated in terms of hydrologic and 
water quality benefits, as well as their cost-effectiveness. Mr. Ewbank helped the Herrera project manager to 
effectively meet a tight project schedule. 
SR 518 Widening and Interchange Improvements Hydraulic Design and Environmental Services 
Tukwila, WA 
Mr. Ewbank served as the Herrera project manager and project team lead engineer for hydraulic analysis and 
design for the Washington State Department of Transportation's (WSDOT's) project to widen State Route 
518 and improve three interchanges in Tukwila, Washington near Sea-Tac International Airport. He led 
Herrera's work in preparing technical discipline reports in the areas of Ecosystems and Water Resources for a 
NEPA Environmental Assessment, and assisted in evaluation of offsite wetland mitigation sites and project 
permitting requirements. He managed preparation of the project hydraulics report and associated hydrologic 
and hydraulic analyses of onsite and offsite surface water systems, and coordinated closely 
with project environmental and design team members in the WSDOT Urban Corridors Office. He was 
responsible for preparation of all of the project's temporary and permanent drainage plans, drainage profiles, 
drainage details, and erosion and sediment control plans and details, and for on-call assistance during 
construction of these project elements. 
Lake Union Area Source Control Project 
SeattJe,WA 
Mr. Ewbank analyzed the potential for retrofitting of structural best management practices (BMPs) for 
treatment of stormwater runoff in existing drainage systems in several basins within the watershed of Lake 
Union and the Lake Washington Ship Canal in the City of Seattle. He performed field reconnaissance of 
several heavily developed drainage basins to find alternative sites for BMP retrofits, reviewed City storm 
drainage system maps and results of stormwater and sediment quality analyses, and prepared a report 
describing BMP options, recommended retrofit alternatives, and preliminary design and cost issues. 
Plan Review and Construction Inspections of Stormwater Treatment and Infiltration 
Systems, Seattle Premium Outlet Mall 
Tulalip, WA 
As Herrera's project manager, Mr. Ewbank provided review of a site developer's storm drainage and erosion 
control report and review of associated design plans for stormwater management facilities. He led Herrera 
staff in determination of design documentation needs, preparation of detailed design review comments, 
and recommending permit approval conditions to the Tulalip Tribes. Following completion of the permit 
review phase of the project, supervised staff involved in inspection of stormwater treatment and infiltration 
systems during construction. The Tribes' major drainage concern at this site is successful infiltration of all 
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runoff; therefore, ensuring Herrera's review efforts focused intensively on review of available soil and ground 
water data, and on review of design details for building downspout inftltration trenches, parking lot 
infiltration piping, and a large infiltration pond. 
Bunco Road Project 
Idaho Panhandle National Forest, ID 
Mr. Ewbank served as the lead drainage engineer on the Value Engineering Study (VES) team that 
completed a VES workshop and report for a Federal Highway Administration (FHWA) forest 
highway widening and realignment project in northern Idaho. Herrera established the workshop schedule 
and subsequent presentation to FHWA; hosted the workshop in-house; and provided design documentation 
and reference material for the VES team. Mr. Ewbank's primary concerns in this VES study were to review 
and optimize plans for replacement of existing culverts and drainage ditches, and installation of a new fish 
passage culvert and associated stream channel restoration improvements. He reviewed available design and 
cost estimate information, verified that the fish passage culvert design was cost-effective, and developed 
recommendations for modifications to the proposed drainage plans. 
City of Portland Sizing Standards for Storm water Facilities 
Portland, OR 
Mr. Ewbank assisted the City of Portland, Oregon Bureau of Environmental Services with evaluation of the 
minimum effective sizes of a variety of stormwater management systems in support of an incentive program 
for utility ratepayers. As part of this program, the Bureau of Environmental Services needs to understand the 
probable sizes of all types of stormwater facilities that may be used in conjunction with the city's stormwater 
manual. For a variety of design storm conditions, soil characteristics, and assumed development site area, 
calculated the sizes of every type of structural best management practice included in the City's stormwater 
manual including: sand f.tltration systems, soil inftltration systems, roof inftltration systems, vegetated filters, 
water quality ponds and vaults, and detention ponds and vaults. He prepared documentation summarizing 
assumptions, methods, and results of the sizing evaluation. 
Stormwater Drainage Design for WSDOT South Hill Park-and-Ride lot Development 
Puyallup,WA 
Mr. Ewbank served as Herrera's project manager and lead engineer for work on the South Hill Park-and-Ride 
project drainage design. The park-and-ride facility, adjacent to State Route 512 in Puyallup, was developed by 
an interagency team comprised of Sound Transit, the Washington State Department of Transportation 
(WSDOT), Pierce County, Pierce Transit, and the City of Puyallup. He led the design of storm drainage 
systems on the site, and was responsible for preparation of technical documentation related to stormwater 
plans and preparation of construction documents. Mr. Ewbank led the analysis and design of stormwater 
collection, conveyance, treatment and detention facilities on the site and coordinated with WSDOT, the 
Washington Department ofFish and Wildlife, and the City of Puyallup on storm drainage requirements that 
were imposed on the project. A small tributary of Clark's Creek flows adjacent to the site, and the 
stormwater management facilities were designed to maximize protection of the Clark's Creek system. Mr. 
Ewbank also led the preparation of an analysis of the existing surface and ground water conditions in the 
project area and potential impacts on those resources. He was responsible for production of all plans, 
specifications, quantities and cost estimates related to drainage facilities on the site, and provided technical 
assistance for changing circumstances during construction. 
Professional Affiliations 
American Public Works Association 
American Council of Engineering Companies of Washington 
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Introduction 
Pioneer Irrigation District (Pioneer) is concerned that stormwater runoff from commercial and 
residential development sites in the City of Caldwell, Idaho is adversely affecting its irrigation 
water supply and return flow facilities and operations. The City of Caldwell modified its 
stormwater management policy for development projects in 2006 to restrict use of stormwater 
retention (i.e., infiltration) ponds at development project sites in reaction to major flooding that 
occurred in the city's rights of way during the previous winter. The updated City of Caldwell 
Municipal Stormwater Management Manual (Caldwell 2006) effectively prevents construction 
of new stormwater retention facilities unless specifically authorized by the City Engineer. This 
change in design policy was in reaction to perceived flaws in retention pond performance. The 
City's stormwater manual now directs developers to detain and release stormwater runoff to a 
downstream drainage system or surface water body other than the City's system. In many cases, 
the recipient of that stormwater runoff has been Pioneer's irrigation system, without realistic 
consideration of the effects of those stormwater discharges on Pioneer's facilities and operations. 
This report presents analysis of the effects of development site runoff on Pioneer's system of 
ditches, canals, and lateral irrigation water supply infrastructure, in terms of both water quality 
and quantity. In addition, this report presents information on stormwater management facility 
maintenance practices that should be used and enforced for improved infiltration performance 
that could offset impacts to Pioneer, and stormwater management techniques that could be used 
in Caldwell, supplementing what is presented in the City'S stormwater manual, to successfully 
treat and retain development site runoff in a manner that would greatly minimize effects on 
Pioneer's facilities. 
Analysis of Development Site Runoff Hydrology Changes 
The section presents a brief analysis of the effects of development site runoff hydrology changes, 
assuming stormwater runoff is managed per City of Caldwell standards, on Pioneer's facilities. 
Representative development sites are used as examples to illustrate the changes in runoff 
hydrology that occur with conversion of farmland to residential and commercial land use. 
Based on reconnaissance of the Pioneer service area and conversations with Pioneer staff, it is 
apparent that there are certain areas of Pioneer's irrigation water supply and return flow 
collection systems that are most vulnerable to changes in the rate and volume of stormwater 




The Phyllis Canal in the vicinity of S. Indiana A venue to Farmway Road 
The "B" Drain in the vicinity of S. 1 Oth Avenue 
The "500" lateral in the vicinity of Muller Lane and Syringa Lane 
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Thus, calculations of pre- and post-development runoff use these geographic areas as examples 
for purposes of this report. 
There are numerous development projects that have occurred in Caldwell in recent years, for 
which drainage reports have been prepared and submitted to the city. The law firm of Moffatt 
Thomas Barrett Rock & Fields, Chtd. provided electronic copies of several drainage reports that 
have been submitted to the City of Caldwell as part of the City's development review process. 
Those reports were reviewed to determine if any of them were associated with projects that lie in 
or close to the geographic areas of interest listed above. One project, the Canyon Small Animal 
Hospital on S. I Oth Avenue, lies adjacent to the "B" Drain. This report was selected as a basis 
for further analysis herein. The other drainage reports that were reviewed are located throughout 
Caldwell. For representative analysis of the changes in site runoff characteristics that typically 
occur with residential development projects, the Delaware Park Subdivision No.1 Unit 8 was 
selected for further analysis. This subdivision is located in the northeast part of Caldwell, south 
of Highway 20/26 and north of Skyway Drive, between Pioneer's Elijah Drain I to the east and 
the Bolton Lateral to the west. Although this subdivision is not located within the geographic 
areas listed above, the runoff calculations prepared for this development site can be translated to 
most of the City of Caldwell to illustrate the effects of similar developments on surface runoff in 
the Pioneer service area. 
The summary information for each of these two development sites is presented in Table 1 below. 
The soil type, designated using the Natural Resources Conservations Service's "hydrologic 
group" basis, has a pronounced effect on generation of overland runoff (or lack thereof) in the 
predeveloped (i.e., no impervious ground cover) condition. Hydrologic Group A soils are highly 
penneable, and tend to infiltrate most precipitation and runoff with the exception of very large, 
intense storms. Hydrologic Group D soils have very low permeability, and/or are located in 
areas of shallow or near-surface groundwater levels or bedrock, and thus restrict infiltration of 
precipitation and runoff and promote large amounts of overland runoff Group Band C soils 
exhibit characteristics, and corresponding runoff processes, that lie between these extremes. 
Most of the soils in Caldwell are of Hydrologic Group Band C (NRCS 2009 online soils data). 
Table 1. Characteristics of representative development sites used for assessing changes 
in site runoff hydrology. 
Development Project 
Canyon Small Animal Hospital 









Two hydrologic models were used to analyze site runoff characteristics: the Rational Method 
and the NRCS TR-55 method. Both of these methods are referenced in the City of Caldwell 
I The U.S. Department of the Interior, Bureau of Reclamation owns the Elijah Drain. Pioneer is contractually 
obligated to operate and maintain the Elijah Drain for the Bureau of Reclamation. 
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storm water manual. The Rational Method is typically used to calculate site runoff flow rates for 
design of stormwater conveyance, water quality treatment, and flow control facilities for 
development projects in Caldwell. The TR-55 method was also considered in this analysis 
because it enables more accurate estimation of stormwater runoff volumes than the Rational 
Method can produce (ASCE and WEF 1992). The Rational Method predicts runoff volume 
simplistically, multiplying a calculated peak flow by the duration of that peak flow. As the 
duration increases, the estimated volume becomes more and more approximate. The TR-55 
method calculates runoff volume using a pre-determined unit hydrograph, which is essentially an 
irregular distribution of rainfall depth over a 24-hour period, with the shape of that distribution 
modeled after historical rainfall information for the geographic region of interest. In addition to 
concern for peak flows, volumes of stormwater runoff are important to Pioneer. This is because, 
depending on the degree of impervious ground cover, the annual volume of stormwater runoff 
can increase to anywhere from 2 to 16 times over the pre-development amount (U.S. EPA 2005). 
To demonstrate the site runoff characteristics that could be expected in accordance with current 
City of Caldwell stonnwater policy, each development site was assumed to be comprised of 
cropland with no stormwater runoff controls in the pre-developed condition, and in the post-
developed condition it was assumed that each site would include a detention pond that releases 
runoff flows at rates that meet City of Caldwell standards (Caldwell 2006). Specifically, the 
Caldwell stormwater manual specifies that post-developed runoff be controlled to meet a 
maximum release rate of 1 "miner's inch" per acre of developed land in the design storm, 
provided the downstream system has proven adequate capacity. This equates to 0.02 cubic feet 
per second (cfs) per acre. The design storm is either the 100-year recurrence event, or the 
25-year recun-ence event with provisions for runoff overflow. The analysis presented here is 
based on the 25-year storm with overflow. The 25-year recurrence storm event is considered to 
be a large enough storm to illustrate the magnitude of high flow effects that Pioneer may 
expenence. 
The results of the analysis for the two representative development sites are summarized in 
Tables 2 through 7, not accounting for the controlled detention pond release rate stipulated in the 
Caldwell manual. The results in Tables 2 through 7 thus do not show actual post-developed 
release rates in comparison to pre-developed conditions. The runoff volume estimates reflected 
in these tables are unaffected by application of required flow controls. 
As shown in Table 2, the Rational Method predicts increased peak flows and increased runoff 
volumes in the post-developed site condition, prior to control of the runoff in a detention pond. 
Ifthe detention pond were designed and maintained to meet the Caldwell design standard of 
1/50 cfs per acre of development, the peak release rate from the detention pond in the 25-year 
storm event would be about 0.1 cfs, which would be less than the peak flow rate from the 
undeveloped farmland in the pre-development condition. However, as indicated in Table 2, the 
Rational Method predicts that runoff volume would be doubled in the post-developed condition, 
over all storm durations. 
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Table 2. Rational method calculations for Delaware Park Subdivision No.1 Unit 8. 




Minutes Hours in/hr 
100 1.67 0.6 
44.16 0.74 1.2 
10 0.17 2.37 
15 0.25 2 
30 0.50 1.39 
60 1.00 0.88 
120 2.00 0.5 
180 3.00 0.37 
360 6.00 0.23 
720 12.00 0.15 
1,440 24.00 0.09 




I miners inch/acre = 1/50 ct's/acre == 0.10 
Pre-developed - AG Land, Low C Pre-developed - AG Land, High C 
Flowrate Runoff Volume Flowrate Runoff Volume 
cfs ft3 cfs ft3 
0.30 1,797 0.60 3,594 
0.60 1,587 1.20 3,174 
1.18 710 2.37 1,420 
1.00 898 2.00 1,797 
0.69 1,249 1.39 2,498 
0.44 1,581 0.88 3,162 
0.25 1,797 0.50 3,594 
0.18 1,995 0.37 3,989 
0.11 2,480 0.23 4,959 
0.07 3,234 0.15 6,469 
0.04 3,881 0.09 7,762 
Area of basin 
Agricultural land runoff coefficient ("C") value at low end of range 















Single family residential runoff coefficient ("C") value - specified in Caldwell manual 
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Table 3 presents the results ofTR-55 calculations for the Delaware Park site, using Hydrologic 
Group B soil characteristics for pervious areas. Table 4 presents similar TR-55 calculations for 
this site, but assuming that the soils are of Hydrologic Group C. These results are indicative of 
hydrologic change that could occur if a similar development were constructed in another part of 
Caldwell where the soils are less permeable than at the Delaware Park subdivision, as is the case 
in much of the Pioneer service area. Table 3 indicates that in Group B soils the effects of 
subdivision development on runoff volume are considerable - with the volume increase ranging 
from eight times the predeveloped volume in the 2-year storm to a doubling of runoff volume in 
the 50-year stonn. As shown in Table 4, the TR-55 model predicts a similar trend in runoff 
volume changes in Group C soils, though the difference is less pronounced because there is 
greater runoff volume in the predeveloped condition in these soils. If the stormwater detention 
facilities were adequately maintained to function as designed, the detention release rate of 0.1 
cfs in the 25-year stonn would be less than the peak runoff rate in the pre-developed condition 
for both soil groups analyzed using TR-55, as is predicted with the Rational Method. 
Table 3. TR-SS model calculations for Delaware Park Subdivision No.1 Unit 8 with 
Hydrologic Group B soils. 
Storm Depth 
Recurrence* 
(years) pre (in) post (in) 
2 0.029 0.236 
5 0.141 0.457 
10 0.239 0.597 
25 0.478 0.895 
50 0.593 1.054 
100 0.781 1.299 
* All StOnllS are the 24-hour, SCS type 1/ distribution. 
pre pre-developed (farmland) 
post post-developed (residential subdivision) 
not accounting for required peak flow control 
Volume Peak Flow 
pre (ac-ft) post (ac-ft) pre (cfs) post(cfs) a 
0.012 0.097 0.08 0.45 
0.058 0.189 0.24 0.81 
0.099 0.246 0.39 1.08 
0.197 0.369 0.76 1.66 
0.245 0.435 0.98 1.97 
0.322 0.536 1.34 2.45 
Table 4. TR-SS model calculations for Delaware Park Subdivision No.1 Unit 8 with 
Hydrologic Group C soils (hypothetical). 
Storm Depth 
Recurrence* 
(years) pre (in) post (in) 
2 0.173 0.399 
5 0.37 0.647 
10 0.508 0.809 
25 0.785 1.149 
50 0.935 1.325 
100 1.168 1.596 
* All storms are the 24-hour, SCS type II distribution. 
pre pre-developed (farmland) 
post post-developed (residential subdivision) 
a not accounting tor required peak flow control 
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Volume Peak Flow 
pre (ac-ft) post (ac-ft) pre (cfs) post (cfs) a 
0.071 0.165 0.33 0.77 
0.153 0.267 0.64 1.22 
0.210 0.334 0.89 1.53 
0.324 0.474 1.43 2.19 
0.386 0.547 1.72 2.52 
0.482 0.658 2.17 3.04 
5 Herrera Environmental Consultants 
571 
Evaluation of Storm water Runoff Characteristics-Pioneer Irrigation District Service Area 
Tables 5 through 7 present similar results for the Canyon Park Animal Hospital site, though the 
peak flows and volumes are much smaller because the site size is much smaller than the 
Delaware Park example site. 
Regardless of development project location, and regardless of existing soil characteristics, the 
results of these analyses indicate that if projects are developed with detention facilities that meet 
Caldwell's requirements, and maintained into perpetuity to function as originally designed and 
constructed, peak flows discharged to Pioneer's system should be reduced compared to the pre-
developed condition, but volumes of runoff entering Pioneer's system will increase considerably. 
As discussed later in this report, there is reason to be concemed that detention ponds built to 
Caldwell's standards may not function as intended in the long-term due to maintenance neglect. 
That could mean peak runoff flows discharged from development sites to Pioneer's system are 
not efIectively preventing high flow impacts in the long-term. 
Of greater concern is the burden of increased volumes of runoff that Caldwell's stormwater 
management policy directs towards Pioneer's system. As more and more development occurs in 
Caldwell in accordance with the current stormwater management policy that strongly 
discourages infiltration (retention) of runoff, the cumulative effects of increased volumes of 
runoff on Pioneer will likely include flooding liability and other operational problems. It is 
impossible to reduce the effects of increased impervious surfaces on increasing stormwater 
runoff volumes, regardless of peak flow control mechanisms and requirements, unless the 
stormwater runoff is managed in a way that promotes infiltration of a large portion of that runoff. 
It is important to note that the City of Caldwell does not allow parties downstream of proposed 
developments (e.g., Pioneer) to have adequate input in the stormwater design review process to 
ensure no harm to them. The City of Caldwell stormwater manual (Caldwell 2006) does not 
allow Pioneer to have meaningful input in the approval process. Specifically, there is notable 
verbiage missing in the "Discharge Rule" section (101.1.5) of the Caldwell stormwater manual, 
in comparison to similar sections of the stormwater manuals of the cities of Nampa and Boise. 
Caldwell's discharge rule is as follows: 
Any development proposing new or increased discharge off-site, in compliance 
with this manual, shall notify in writing the owner of the canal, ditch, drain, or 
pond into which discharge shall occur. In addition, the design of new 
dischargingfacilities shall be subject to the review of the entity operating or 
maintaining the canal, ditch, drain, or pond. Any development proposing to 
increase the rate or reduce the quality of discharge from a site may be denied 
permission to discharge. 
The policies of both Nampa and Boise are very similar to this, but explicitly state that the entity 
receiving the discharge has authority to approve of the discharge. Caldwell does not give 
Pioneer such approval authority. Thus, Pioneer cannot block new development projects from 
causing hydrologic impacts to its system. 
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Minutes Hours in/hr 
10 0.17 2.37 
15 0.25 2 
30 0.50 1.39 
60 1.00 0.88 
120 2.00 0.5 
180 3.00 0.37 
360 6.00 0.23 
720 12.00 0.15 
1,440 24.00 0.09 
--




I miners inchl acre = 1/50 cfs/acre 0.004 
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--.--.--... ---~- ... -~-.-~ -~~-
Pre-developed - Low C Pre-developed - High C 
Flowrate Runoff Volume Flowrate Runoff Volume 
cfs ft) cfs ft3 
0.05 30 0.10 60 
0.04 38 0.08 76 
0.03 53 0.06 106 
0.02 67 0.04 134 
0.01 76 0.02 152 
0.01 85 0.02 169 
0.00 105 0.01 210 
0.00 137 0.01 274 
0.00 165 0.00 329 
- ----.... ---
Area of basin 
Agricultural land runoff coefficient ("C") value at low end of range 
Agricultural land runoff coefficient ("C") value at high end ofrange 
-_ ... - _ .. _._ ......... _ ....... - ---
Developed I 
Flowrate Runoff Volume I 











Single family residential runoff coefficient ("C") value - specified in Caldwell manual 
cfs for this basin 
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Table 6. TR-55 model calculations for Canyon Park Animal Hospital development with 
Hydrologic Group B soils (hypothetical). 
Stonn Depth Volume Peak Flow 
Reeurrenee* 
(years) pre (in) post (in) pre (ae-ft) post (ae-ft) pre (efs) post (efs) 
2 0 0.388 0.000 0.007 0 0.25 
5 0 0.537 0.000 0.009 0 0.32 
10 0.052 0.643 0.001 0.011 0.07 0.37 
25 0.149 0.859 0.003 0.015 0.13 0.47 
50 0.207 0.968 0.004 0.017 0.17 0.52 
100 0.315 1.153 0.006 0.020 0.22 0.60 
* All stonns are 24-hour, type II distribution. 
Table 7. TR-55 model calculations for Canyon Park Animal Hospital development with 
Hydrologic Group C soils. 
Storm Depth Volume Peak Flow 
Recurrence * 
(years) pre (in) post (in) pre (ac-ft) post (ac-ft) pre (cfs) post (cfs) 
2 0.035 0.388 0.001 0.007 0.06 0.25 
5 0.115 0.537 0.002 0.009 0.11 0.32 
10 0.18 0.643 0.003 0.011 0.15 0.37 
25 0.336 0.859 0.006 0.015 0.23 0.47 
50 0.424 0.968 0.007 0.017 0.28 0.52 
100 0.567 1.153 0.010 0.020 0.34 0.60 
* All stonns are 24-hour, type II distribution. 
Further, the post-development peak flow control criterion in the Caldwell stormwater manual (1 
miner's inch per acre of developed area in the design storm) is predicated on the downstream 
system having proven adequate capacity. Review of numerous drainage reports submitted to the 
City for development projects in recent years indicates that such proof of downstream capacity is 
not being provided, nor being requested by City reviewers. This is yet another indication that 
Pioneer's concerns for its systems' conveyance capacity are not being given legitimate 
consideration in the City's development review process. 
Analysis of Development Site Runoff Water Quality Changes 
This section presents an assessment of the changes in stormwaterrunoff quality that occur with 
conversion of farmland to commercial and residential development. The assessment is based on 
review ofliterature sources and available stormwater quality data from comparable land uses in 
Boise. 
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Urban stonnwater runoff water quality data from monitoring sites in Caldwell were not found 
during the course of this analysis. Such data have been collected for several years in Boise as a 
result of NPDES municipal stonnwater pennit requirements. Because of similar climate and 
comparable land uses associated with the data from Boise, that infonnation is reasonably 
applicable to Caldwell. 
General Characterization of Water Quality Changes in Urban Areas 
A national literature review was conducted to compare baseline stonnwater water quality data 
from pre-development land uses with that of suburban development. In general, pre-developed 
land use conditions contain minor amounts of impervious areas, allowing vegetation and soil to 
intercept, infiltrate, and evapotranspire most of the precipitation that falls on the land (Shaver 
et al. 2007; NRC 2008). When the land is developed, impervious surfaces readily wash 
pollutants off of roads, rooftops, lawns, and other areas into the surface water drainage and 
receiving water system. Urban stonnwater runoff typically contains moderate to high 
concentrations of sediment, carbon, nutrients, trace metals, hydrocarbons, chlorides, and 
pathogenic organisms (i.e., protozoa, bacteria, viruses) (U.S. EPA 2005; Shaver et al. 2007), 
resulting in degraded water quality compared to predevelopment conditions. 
Human activities that can increase runoff pollutant concentrations in urbanized watersheds 
include application of chemicals for fertilization and pest control; leaching and corrosion of 
pollutants from exposed materials; exhaust emissions, leaks from, and wear of vehicles; 
atmospheric deposition of pollutants; and inappropriate discharges of wastes (NRC 2008). In 
addition, construction site runoff also has the potential to contain very high levels of sediment, 
especially if proper erosion and sediment control best management practices are not employed 
(NRC 2008). 
Pollutants such as petroleum hydrocarbons and heavy metals that are in runoff from commercial 
and residential development sites in Caldwell are most likely not present, or are present in trace 
amounts, in runoff from agricultural lands. 
An additional water quality concern with urbanization is the increased potential for accidental 
spills that release significant amounts of pollutants into downstream drainage systems and 
receiving waters, and "illicit discharges" of wastewater and other non-stonnwater flows into the 
drainage system. Illicit discharges can range from a person intentionally dumping oil into a 
stonn drain to an inadvertent connection of a sanitary sewer pipe to the stonn drainage system. 
With increasing urban development in Pioneer's service area, there is increased risk of water 
quality degradation in Pioneer's irrigation system beyond the ordinary stonnwater runoff 
pollution issues described above. 
Evaluation of Local Water Quality Data from Residential Development Areas 
A review of water quality data for areas representative of the residential development occurring 
in Caldwell, Idaho was also conducted. Emphasis was placed on characterizing stonnwater from 
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low-density (i.e., single-family) residential developments. An excellent source of water quality 
data was provided by the City of Boise, which recently published the Boise Area NPDES 
Municipal Stonnwater Annual Report (City of Boise et al. 2008). In this report, water quality 
data from a variety ofland uses are presented, including two basins characterized by low-density 
residential development. These basins include Lucky (105.4 acres in size), which is dominated 
by low-density residential development (99.7 percent) and minor amount of transportation 
(0.3 percent), and Walnut (536 acres in size), which contains low- and high-density residential 
development (57.6 and 10 percent, respectively), open space (32 percent), and a minor amount of 
commercial/industrial development (0.4 percent) (City of Boise et al. 2008). 
The mean water quality data for Lucky and Walnut from 2002 through 2008 are presented in 
Tables 18 and 19 of the referenced report. These two drainage basins discharge to the Boise 
River, which is designated by the Idaho Department of Environmental Quality as a cold water 
community (CWC) with primary contact recreation (PCR) (IDAPA 58.01.02). Applicable Idaho 
Water Quality Standards for cold water communities with primary contact recreation are 
therefore relevant. Elevated E. coli bacteria concentrations were regularly observed in the 
monitoring data in both the Lucky and Walnut basins. The Idaho water quality criterion for 
E. coli bacteria (126 most probable number [MPNJ) was exceeded by the mean value from 
several monitoring events in both drainage basins during all years, with the exception of2007 at 
Lucky (21 MPN) and 2008 at Walnut (54 MPN). Mean dissolved copper and cadmium 
concentrations were low at Walnut and slightly higher at Lucky, which exceeded the acute 
dissolved copper criterion (17 ).lglL, assuming a total hardness of 100 mglL and a water effect 
ratio of 1.0) in 2005 (17.3 Ilg/L) and the chronic dissolved copper criterion (11 ).lglL, assuming a 
total hardness ofl 00 mglL and a water effect ratio of 1.0) in 2008 (12.5 ).lglL). 
These results indicate that predominantly residential development is resulting in moderate water 
quality degradation downstream of the Lucky and Walnut drainage basins. There are several 
pollutants of concern that are not captured in the NPDES compliance monitoring being 
conducted in Boise, and that are likely present in the stonnwater runoff. These pollutants 
include petroleum hydrocarbons, toxic organic substances, and additional metals (Shaver et al. 
2007). 
Stormwater Management Facility Performance Improvements 
This section presents information on maintenance practices that would improve stormwater 
infiltration performance in Caldwell, and suggestions for stormwater management techniques 
that can be employed for protection of Pioneer's system and downstream receiving waters. 
Design of Infiltration (Retention) Basins 
The City of Caldwell imposes more stringent site suitability criteria for infiltration facilities 
compared to other jurisdictions in the region and in the Pacific Northwest, where infiltration is 
strongly encouraged for greater protection of water resources from potentially adverse effects of 
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urbanization. The City of Caldwell requires 10 to 20 feet of vertical separation between the 
bottom of infiltration facilities and bedrock or impermeable soils. In comparison, typical vertical 
separation requirements for depth to bedrock or impermeable soils beneath infiltration facilities 
in the region are 3 to 5 feet (Boise 2007; Nampa 2005; Ecology 2005). The more restrictive 
criteria for siting infiltration facilities in Caldwell may discourage infiltration from being 
accomplished to a greater extent than is actually necessary, and warrants further evaluation. As 
evidenced by successful infiltration facilities in other jurisdictions with similar concerns for 
effective long-term performance, where less restrictive siting criteria apply with respect to depth 
to bedrock and low permeability soils, Caldwell is being overly restrictive with this design 
requirement. 
The City of Boise's stormwater manual contains an appendix (Appendix H) that specifically 
outlines strategies for infiltration facility construction that are intended to promote long-term 
infiltration performance (Boise 2007). Ifthe City of Caldwell were to incorporate similar 
guidance into its stormwater manual, it is reasonable to expect that individual projects would 
construct infiltration facilities that perform better than many of the existing infiltration facilities 
in Caldwell. 
It is possible that one reason for poor infiltration performance of constructed retention basins at 
development sites in Caldwell is inaccurate characterization of the long-term infiltration capacity 
of the soil, resulting in undersized facilities. More rigorous and larger scale infiltration test 
procedures have been established by other jurisdictions to address this issue, including the 
infiltration test procedures prescribed by the City of Boise (2005) and the Pilot Infiltration Test 
procedure developed by the Washington State Department of Ecology (2005). For sites where 
marginal geotechnical information exists to plan for long-term infiltration capacity, more 
rigorous infiltration testing procedures could be employed to ensure long-term infiltration 
success. Alternatively, Caldwell could increase the factor of safety applied to the infiltration rate 
used in retention basin sizing calculations to provide greater ground area within which 
infiltration of development site runoff occurs. 
Maintenance Requirements and Oversight for Implementation 
It has been recognized nationally that proper maintenance of stormwater management facilities is 
essential to ensure that facilities operate as designed for the design life ofthe facility (NRC 
2008). The City of Caldwell's stormwater policy presented in its stormwater manual and city 
code does not foster assignment of effective long-term maintenance requirements or maintenance 
responsibility for stormwater management facilities at private development sites. The Caldwell 
stormwater manual requires clear depiction of operational responsibility for retention and 
detention systems on the design plans filed for permitting (section 103.4 of the storm water 
manual). The City does not require that the infolmation presented on the design plans be 
translated into an effective operations and maintenance plan for site owners. 
It is becoming common around the region for jurisdictions to require that facility owners perform 
stonnwater facility maintenance, via enforcement provisions in the municipal code and attention 
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to this issue by public works staff Many jurisdictions have opted to take over some or all of the 
inspection and maintenance responsibility for stormwater facilities, particularly for facilities in 
the public right of way, and many jurisdictions also provide detailed maintenance standards and 
requirements in their stormwater manuals (Boise 2007; Ecology 2005; King County 2008). In 
the future the City of Caldwell will be required to "ensure proper long term O&M of all 
pennanent stormwater management controls located within its jurisdiction" (U.S. EPA 2008) to 
be in compliance with its NPDES municipal stormwater permit. Ifthe City faithfully 
implements its stormwater program policy, education, and enforcement procedures to comply 
with its NPDES permit, there should be no reason to discourage infiltration facilities at 
development sites for fear of poor long-term maintenance of infiltration capacity. 
Under certain conditions, the neighboring City of Nampa accepts responsibility for maintenance 
ofstOlmwater facilities in the right of way (Nampa 2005). According to Will Mason, principal 
engineer with Mason & Stansfield, Inc. in Caldwell, who has been involved in design and 
observation of several development projects in Caldwell and Nampa, there have been instances 
where the City of Nampa has performed maintenance on privately owned stormwater ponds to 
prevent them from failing, even if not compensated by the property owner (personal 
communication, April 30, 2009). As a result of a "make it work" attitude, Nampa has not 
experienced the kinds of flooding problems due to failing retention ponds on private 
development sites as has occurred in Caldwell. 
Improving Stormwater Best Management Practice Performance in Caldwell 
Low Impact Development (LID) has become a major theme of stormwater management and site 
development design guidance across the United States in recent years. There is increasing 
evidence that LID can be much more effective at preventing adverse water quality and quantity 
effects of urban stonnwater runoff compared to conventional stormwater management facilities. 
On-site, dispersed, and de-centralized stonnwater treatment and flow control systems based on 
LID principles are cost effective because they: 
• Eliminate the need to build extensive publicly owned regional treatment 
systems in order to protect receiving waters 
• Offer viable treatment options for pollutants via sun, vegetation, root 
systems, soils, or filter sand 
• Can include attractive landscaping 
• Promote groundwater recharge (Boise 2007) 
Despite winter average daily minimum temperatures near 20 degrees Fahrenheit and average 
annual precipitation of approximately 10 inches (WRCC 2009) in the Caldwell area, LID 
stormwater management practices can still be effective. Research has demonstrated that LID 
stonnwater facilities (e.g., bioretention systems, a surface sand filter, constructed wetlands, street 
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trees, permeable pavements) have a high level of functionality during winter months. Frozen 
filter media do not reduce performance for flow control and water quality, while many routinely 
used conventional systems (e.g., grassy swales and ponds) exhibit reduced winter performance 
(Roseen et al. 2009). In addition, infiltration and filtration have been shown to be viable 
stormwater management strategies for treatment of the first flush of meltwater (Oberts 2003). 
Properly designed and installed rain gardens can effectively improve water quality and enhance 
infiltration in cold climates and on sites with shallow impermeable soils (Tomes 2005). 
The City of Boise has developed a plant material resource guide that includes guidelines for 
plant selection, establishment, and maintenance at stormwater facilities (Boise 2000) that is 
applicable in arid climates such as prevails in Caldwell. 
LID stormwater facilities can have lower capital costs (U.S. EPA 2007, 2009) and the operation 
and maintenance can be much easier and more cost effective over the long term than the 
maintenance of conventional stormwater management facilities such as ponds and vaults. 
Incorporation of LID into residential areas can also increase property values and add amenity 
value that traditional stormwater management cannot achieve (LMI 2005). 
Figure 1 presents an example of a roadside bioretention swale in Seattle, where compost was 
extensively tilled into the native soils to improve water retention capacity, promote infiltration, 
and enhance soil quality for thriving vegetation over the long-term. There are many locations in 
Caldwell where similar swales could be constructed, without requiring additional street right of 
way. One such example is along Syringa Lane near Pioneer's 500 Lateral, as shown in Figure 2. 
Soil amendment is a key ingredient of many LID practices, and is a relatively low cost measure 
to greatly enhance plant growth and infiltration capacity. 
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Figure 1. Example of roadside bioretention swale at the High Point 
residential development project site in Seattle, Washington. 
Figure 2. Example of roadside area where bioretention swales could 
effectively manage stormwater quality and quantity in Caldwell-
Syringa Lane near the 500 Lateral. 
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Biography for VINCE ALBERDI 
Vince was born in Wendell, Idaho in 1945 and grew up in Jerome and 
graduated from Jerome High School in 1963. He then went to college 
at Idaho State University and graduated with a Bachelor of Business 
Science Degree with an emphasis in Civil Engineering in January 1968. 
In February 1968, he accepted an offer with the North Side Canal 
Company in Jerome, Idaho as their Engineer and Hydrographer. During 
his time on the North Side he updated water measurement records and 
surveyed many new canal changes for the sprinkler conversions the 
company was experiencing. 
In 1971 Vince left the North Side Canal Company and went to work for 
the Intermountain Gas in Twin Falls, Idaho and was employed as a 
Customer Relations Representative and after three years was promoted 
to Customer Relation Manager for the Southern Division of 
Intermountain Gas in 1974. As the Customer Relations Manager, he 
was responsible for staff supervision, promoting natural gas for 
residential and commercial uses, while securing contracts with large 
volume natural gas customers. 
Vince had always been interested in the home building business. He 
accepted the opportunity to join Wills Incorporated, a large home 
building firm in Twin Falls in the summer of 1977. Within a couple of 
years he was promoted to General Manager and for the next ten years 
he continued in that capacity until returning to the water management 
field. 
584 
In 1988 he rejoined the North Side Canal Company as their Assistant 
Manager. As the Assistant Manager he focused on supervision of the 
Operation and Maintenance Division of the canal system. With his 
engineering background he designed and surveyed many canal 
revisions and changes. During that time he attended many operation 
and maintenance seminars hosted by the Bureau of Reclamation in 
Denver and he also taught some of the seminars for the Bureau. 
In 1992 Vince was hired as the General Manager of the Twin Falls 
Canal Company. The 200,000 acre Canal Company is the largest canal 
company in Idaho and diverts over 3500 cfs (cubic feet of water per 
second) in the summer from Milner Dam on the Snake River to over 
one hundred miles of large canals and over a thousand miles of smaller 
laterals, to some 4500 water users all located in Twin Falls County. The 
Company employs fifty full time employees and has up to seventy 
people on staff in the summer. Vince spent the next sixteen years as 
the company's General Manager during that time he was instrumental 
in rebuilding many of the major irrigation structures, consolidated 
operating divisions, built two new office buildings, updated the 
equipment and improved water deliveries in the canal system with a 
state of the art automation system. After a satisfying forty year working 
career, Vince retired in March of 2008. 
Vince has been active in Idaho Water Users, numerous water 
committees, including the recent IDWR's Comprehensive Aquifer 
Management Plan Committee, Twin Falls Rotary Club, Twin Falls 
Chamber of Commerce, and has served on several advisory boards. 
He and his wife Colleen have three married children and have been 
married for the past forty-one years. They have eleven grand children 
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that keep them busy. Vince and Colleen live north of Kimberly and are 
both enjoying retirement. 
586 
Curriculum Vitae 
Charles E. Brockway, P.E., Ph.D. 
Brockway Engineering, PLLC 
ATTACHMENT D 
to 
PIONEER IRRIGATION DISTRICT'S 
EXPERT WITNESS DISCLOSURE 
Pioneer v. City of Caldwell 
Case No. CV-2008-556-C 
587 
Charles E. Brockway, P .E., Ph.D. 
Brockway Engineering 
2016 North Washington St. Suite 4 
Twin Falls, 1083301 
(208) 736-8543 
(208) 736-8506 FAX 
E-mail: charles.e.brockway@brockwayeng.com 
Present title: 
Senior Member - Brockway Engineering P.L.L.C 
Formerly-Research Professor - Civil and Agricultural Engineering: Supervision of 
research conducted by the University Water Resources Research Institute and the 
College of Engineering at Kimberly, Idaho. Graduate student supervision and directed 
studies instruction in Water Management and Water Resources related subjects. 
Associate Director - Idaho Water Resources Research Institute 
Summary of education beyond high school: 
Institution, Degree. Year 
University of Idaho 1955-1959, B.S.-Civil Engineering, 1959 
California Institute of Technology 1959-1960, M.S. - Civil Engineering, 1960 
University of Colorado, Denver, Colorado, Management, 1963 
University of Denver; Denver, Colorado, Civil Engineering, 1964 
Utah State University, Ph.D.-Water Resources Engineering, 1977 
Number of years service on U of I faculty: 32 
Date of original appointment: 1965 
Dates of advancement in rank: 
Associate Research Professor: 1974 
Professor - 50% Agricultural Engineering, 50% Civil Engineering: 1978 
Subjects and courses taught: 
CE 500, CE 600, CE 502 
Summary of academic experience: 
University of Idaho - Research Professor-Civil and Agricultural Engineering, 1978 
University of Idaho -Associate Research Professor, Civil Engineering, 1974-1978 
University of Idaho - Assistant Research Professor, Civil Engin~ering, 1965-1974 
Boise College -Instructor in Engineering, 1961-1963 
Summary of other experience: 
Senior Member, Brockway Engineering P.L.L.C. Water Resources Engineering 
University of Idaho - USAID Pakistan Project on Irrigation Systems Management 
Research, 1984 
U.S. Bureau of Reclamation - Hydraulic Research Laboratory, Denver, Colorado-
Hydraulic Research Engineer, 1963-1965 
U.S. Bureau of Reclamation - Boise, Idaho - Hydraulic Engineer, 1961-1963 
Converse Foundation Engineering. Inc. - Pasadena, California - Foundation Engineer, 
1960-1961 
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California Institute of Technology - Pasadena, California - Assistant Project Engineer, 
U.S. Public Health Services Research Project, 1959-1960 
Partial Client List: 
Twin Falls Canal Company - Twin Falls, Idaho - Hydrology and water use 
North Side Canal Company - Jerome, Idaho - Hydrology and water use 
Micron Technology - Ground water and water supply 
J.R. Simplot Company - Land disposal of processing waste, water supply, water rights 
City of Twin Falls - Water supply and hydrology 
Idaho Trout Processors - Hydraulics and water supply 
Cedar Mesa Reservoir and Canal Co- Water Management Consultant 
Clear Springs Trout Company, Buhl, Idaho - Water supply and distribution systems 
Idaho Power Company, Boise, Idaho - Relationships of groundwater and surface water 
- Upper Snake River Basin - water right adjudication 
Idaho Department of Fish and Game - Evaluation of groundwater stream relationship for 
litigation - Parma vicinity 
Blaine County, Idaho - Waste disposal systems for high-density rural subdivisions 
City of Mountain Home, ID. Water Rights, hydrologic analysis 
Rinker Company, Long Beach, CA Hydrology, water rights 
U.S. Bureau of Reclamation (was Maricopa County Water District) - Arizona Flood 
Study 
Office of Technology Assessment - U.S. Congress - Irrigation Distribution Systems 
U.S. Department of Justice - Indian Water Rights 
Montgomery Engineers - Ground water quality evaluations 
J.U.B. Engineers, Twin Falls, Idaho - Groundwater and hydraulics 
Amalgamated Sugar Company, Idaho - Hydrology and waste disposal 
Pioneer Irrigation District, Idaho Water rights and hydrology 
Aries Development Co. Subdivision water rights 
Eagle View Farms, Castleford ID-Water rights and irrigation system 
Rim View Trout Company, WendelllD- Hydraulics 
Registered Professional Engineer: 
Idaho, Colorado and Washington 
Special Awards or Honors: 
Honorary Membership ASTM, 1959 
U.S. Army National Defense Transportation Award, 1958 
Distinguished Military Graduate - University of Idaho 
Top Ten Graduating Senior - University of Idaho, 1959 
No. 2 in graduating class of 889, University of Idaho, 1959 
Representative of USBR Division of Research at 1963 Intergovernmental Training 
Program, Denver, 1964 
Scholarship - University of Denver, Graduate School of Management, 1964 
National Science Foundation Fellowship - Utah State University, 1967-1968 
Outstanding Young Engineer Award for Idaho, National Society of Professional 
Engineers, 1968 
Engineer of the Year, 1997 American Society of Agricultural Engineers 
Idaho Water Users Hall of Fame - 1998 
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Membership in professional and scholarly organizations: 
National Society of Professional Engineers, 1967- present 
Idaho Society of Professional Engineers, 1967- present: President 1978 
American Society of Civil Engineers - Irrigation & Drainage Division Committee 
Chairman: 
1.) Operation and Maintenance of Irrigation and Drainage Systems, 1975-
1981 
2.) Water Quality Committee, 1980-1984, Chairman 
3.} Task Committee on Guidelines for Erosion and Sediment Control in 
Irrigated Agriculture, 1980-1983, Chairman 
4.) Publications Committee, 1985-1992 
Research Society of America 
National Council of EXaminers for Engineering and Surveying, 1981-1991 
Idaho Board of Professional Engineers and Professional Land Surveyors, 1981-1991, 
Chairman 
American Water Resources Association 
Offices held in such organizations: 
National Society of Professional Engineers 
Member- Young Engineers Committee, 1973-1974 
Chairman - Young Engineers Committee, 1975-1977 
Member - President's Committee on Board of Directors Organization, 1977 
Member - Registration and Qualification for Practice Committee, 1979-1981 
Chairman - Registration and Qualification for Practice Committee, 1982-1984 
Member - PartiCipating Organizations Liaison Committee to NCEE, 1982-1984 
Idaho Society of Professional Engineers, President 1978 
President - Magic Valley Chapter, 1970-1971 
Member - State Ethical Practices Committee, 1966-1977 
Member - State Intersociety Relations Committee, 1968 
Member- State Nominating Committee, 1975-1976 
Member - Board of Directors, 1972-1973 
Member - Board of Directors, Past President Chairman - Nominating Committee 
1979 
State Director - Representative for Idaho NSPE, 1982-1983 
Nominating Committee for Idaho Board of Professional Engineers & Land 
Surveyors Member 
American Society of Civil Engineers 
Member - Operation and Maintenance of Distribution Systems Committee 
Irrigation and Drainage Division, 1975-1981 
Chairman -Irrigation and Drainage Division, Operations and Maintenance 
Committee, 1977-1979 
Member - Water Quality Committee, Irrigation and Drainage Division, 1980-1984 
Chairman - Water Quality Committee, Irrigation and Drainage Division, 1982-
1984 
Member - Task Committee on Water Measurement, 1980-1983 
Chairman - Task Committee on Guidelines for Erosion and Sediment Control in 
Irrigated Agriculture, 1984 - Present 
Member - Publications Committee, 1985 - Present 
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Corresponding Member - ASCE irrigation and Drainage Division Committee on 
Operation and Maintenance of Irrigation Systems 
Reviewer - ASCE Irrigation and Drainage Division Committee on Publications 
Idaho Board of Professional Engineers and Land Surveyors Member, 1981 
Vice Chairman, 1983-1984 
Chairman, 1984-1986, 11990-1992 
National Council of Engineering Examiners 
Assistant Vice President, Western Zone 
Member, Professional Examinations Advisory Committee 
Member, Committee on Uniform Procedure and Legislative Guidelines, 1984 
Member, Communications and Publications Committee, 1983 
Member, Uniform Examinations and Qualifications Committee, 1984 -1986 
Member, Committee on Examination Policies and Procedures, 1987 - 1989 
Member, Advisory Committee on Council Activities, 1986-1987 
Assistant Vice President - Western Zone, 1986-1987 
Member, Fundamentals Examination Review Committee, 1986 1988 
Scholarly and creative activity: 
Research: 
Development of systems analysis procedures for optimization of irrigation system 
designs with environmental, physical, and social constrains. 
Evaluation of crop consumptive use, irrigation requirements, and methods of 
determining basin depletion from agricultural development 
Systems analysis of water use to develop mathematical methods for studying 
complex ground water-surface water systems - mathematical modeling of 
aquifers, 
Ground water quality and river system water quality evaluations for nutrient load 
determination and river system modeling. 
Development of guidelines for design of sediment removal facilities for on-farm 
and irrigation distribution system waste ways 
Evaluation of attainable impacts on water quality of irrigation return flows due to 
implementation of best management practices for sediment and nutrient control. 
Evaluation of alternate energy sources for irrigation and municipal needs in 
Idaho. 
Analysis of operation and maintenance cost of water distribution systems and 
determination of the relationship of costs to known physical and organizational 
parameters and water use efficiency. 
Evaluation of the economic potential for use of geothermal hot water and steam 
in Idaho, 
Study of the movement of water from canals to local water tables under saturated 
and partially saturated conditions. 
Studies of the mechanisms of microbial action, sedimentation and soil-water-
chemical interactions involved in natural sealing phenomenon in canals and 
reservoirs, 
Evaluation of irrigation management practices for sustained land disposal of 
geothermal fluids. 
Evaluation of practices and systems for controlling sediment and other pollutant 
losses from irrigated lands. 
Investigation of the response of aquifer systems to changes in recharge or 
withdrawal due to change in land use. 
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Evaluation of procedures for estimating crop water requirements, 
Development of cost effective procedures and equipment for measurement of 
irrigation diversions and power use in open and closed systems 
Community services and other relevant activities: 
Member-Intermountain District Church of the Nazarene; Camps Board -1976-1984, 
Board of Church Properties - 1976-1979 
Member and Vice President, Twin Falls Reformed Church Consistory 2000-Present 
Member- Twin Falls City Planning and Zoning Commission 1211978-9/1979 
Member - College of Southern Idaho Geothermal Energy Commission 
Member- Governor's Committee on Energy Use -1980-1981 
Member - Idaho Technical Advisory Committee for Sediment in Surface Water 
Chairman - Snake River Technical Advisory Committee -Idaho Legislative Council, 
1983-1985 
Advisor - Governor's Snake River Advisory Committee - 1985 
Member - Water Resources Foundation Board of Directors - 1985 
Chairman - Idaho Technical Committee of Hydrology 
Member - Idaho Department of Health & Welfare Sediment Cite ria Committee 
Member - Snake Plain Advisory Committee of Idaho Department of Health & Welfare 
Member - Idaho Water Users Water Quality Committee - 1980 
Member - INEL Dose Evaluation and Risk Assessment Committee 
Member - Columbia River System Operations Review 
Member - Mid Snake River Nutrient Management Advisory Committee 
Member - Mid Snake River Irrigation Water Quality Coordination Committee 
Technical Advisor - Middle Snake River Committee 
Member - Liaison Committee, U.S. Geological Survey National Water Quality 
Assessment Program, Snake River Basin 
Member - Snake River Studies Committee, Idaho Department of Water Resources 
Member - City of Twin Falls Wellhead Protection Committee 
Member-Eastern Snake River Plain Groundwater Modeling Committee 
Publications: 
Brockway, C.E. 1964. Progress Report - Investigation of a Seepage Meter Designed by 
the Agricultural Research Service - Lower Cost Canal Lining Program, Bureau of 
Reclamation Hydraulic Branch HYD-529 
Brockway, C.E. 1964. Flow Resistance Coefficients of Three Sizes of Cast-in-Place 
Concrete Pipe. Bureau of Reclamation Hydraulic Branch, HYD-533, 1964 
Brockway, C.E. 1965. Investigation of the Effect of Turnout Geometry on the 
Registration Accuracy of a Propeller-Type Open Flowmeter Bureau of Reclamation, 
HYD-545; 1965 
Brockway, C.E. 1966. Groundwater Investigations and Canal Seepage Studies. 
Engineering Experiment Station, University of Idaho, Progress Report No.1, 1966. 
Schuster, J.C. and C.E. Brockway. 1967. Investigation of a 4-lnch Magnetic Flowmeter. 
Bureau of Reclamation, HYD-574 
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Worstell, RV. and C.E. Brockway. 1967. Estimating Seasonal Changes in Irrigation 
Canal Seepage. Presented at Spokane, Washington October 20,1967. 
Worstell, RV. and C.E. Brockway. 1967 Groundwater Investigations and Canal Seepage 
Studies. Engineering Experiment Station, University of Idaho, Progress Report No.2 
Bloomsburg, G.L. and C.E. Brockway. 1968. Movement of Water from Canals to 
Groundwater Tables. Research Technical Completion Report, Idaho Water Resources 
Institute. 
Worstell. RV. and C.E. Brockway. 1968. Field Evaluation of Seepage Measurement 
Methods. Presented at 2nd Seepage Symposium. Phoenix, Arizona February 1968. 
Bondurant, J.A., C.E. Brockway, and RV. Worstell. 1968. Plastic Casings for Soil Cores. 
Soil Science, Vol. 107 No.1· 
Herbig, A.E. and C.E. Brockway. 1970. Operations and Maintenance Costs of Irrigation 
Distribution Systems. Proceedings, National Irrigation Symposium, Lincoln, Nebraska 
Bondurant, J.A., C.E. Brockway and R.V. Worstell. 1971. Systems Analysis of Irrigation 
Water Management in Eastern Idaho. Progress Report No.1, University of Idaho 
Engineering Experiment Station 
Brockway, C.E. 1971. What Does It Cost to Operate an Irrigation District? Proceedings, 
Fifth Regional Water Users' Conference, Bakersfield, California 
Bondurant, J.A., R.V. Worstell, and C.E. Brockway. 1972. Water Resources 
Management in the Upper Snake River Valley. Proceedings, Irrigation & Drainage 
Division, Specialty Conference, ASCE, Spokane, Washington 
Nicholas, C.R., Warnick, and C.E. Brockway. 1972. Geothermal Water and Power 
Resources Exploration and Development for Idaho. Research Technical Completion 
Report, University of Idaho, Idaho Water Resources Research Institute, Moscow, ID 
Brockway, C.E. 1972. Estimating Irrigation Distribution System Operation and 
Maintenance Costs. Paper presented and the Annual Meeting, Pacific Northwest 
Region ASAE, Calgary, Alberta, Canada, October 10-12,1972. 
Bondurant, J.A., R.V. Worstell, and C.E. Brockway. 1973. Implications of Changes in 
Water Management in the Upper Snake River Basin. Paper presented at the ASCE 
Water Resources Conference, Washington, D.C., January, 1973 
Brockway, C.E. 1973. Investigation of Natural Sealing Effects in Irrigation Canals, 
Research Technical Completion Report, Project A-023-IDA, Idaho Water Resources 
Research Institute 
Reese, D.L. and C.E. Brokcway. Operation and Maintenance Cost on Irrigation, 
Distribution Systems, Progress Report, University of Idaho, College of Engineering 
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De Sonneville, Jos L.J. and C.E. Brockway. 1973. Systems Analysis of Irrigation Water 
Management in Eastern Idaho. Research Technical Completion Report, Project B-018-
IDA, University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Reese, David L., H.F. Mayland, and C.E. Brockway. 1973. Alternative Methods of 
Estimating Snow Water Parameters. Water Resources Research, Vol. 9 No.5 
Bondurant, J.A. and C.E. Brockway. 1974. Operation and Maintenance Cost on Irrigation 
Distribution Systems. Proceedings, Vllith International Congress of Agricultural 
Engineering, Flevohof, Netherlands 
Bondurant, J.A. and C.E. Brockway. 1974. Sediment Ponds Clean Irrigation Runoff 
Water. Idaho Farmer. 
Brockway, C.E. 1974. Water Resources of the Upper Snake River Basin, Proceedings, 
National Environmental Research Park Symposium, Idaho Falls, Idaho. 
Watts, F.J., C.E. Brockway, and A.E. Oliver. 1974. Analyses and Design of Settling 
Basins for Irrigation Return Flow. Research Technical Completion Report, Project A-042-
IDA, University of Idaho, Idaho Water Resources Research Institute, Moscow, 10 
Warnick, C. and C.E. Brockway. 1974 Hydrology Support Study, A Case Study of 
Federal Expenditures on a water and Related Land Resource Project. Boise Project, 
Idaho and Oregon Project C-4202. University of Idaho, Idaho Water Resources 
Research Institute, Moscow, 10. 
Brockway, C.E. 1975. Energy Plant Siting Position Paper, Idaho Society of Professional 
Engineers February, 1975 (Member of Committee on Energy Plant Siting). 
Bondurant, J.A., M.J. Brown, and C.E. Brockway. 1975 Some Aspects of Sedimentation 
Pond Design. Proceedings, National Symposium on Urban Hydrology and Sediment 
Control, Lexington, Kentucky . 
Brockway, C.E. 1975. Issues Involved in Peoples Choices in Resources-Water. Idaho 
Academy of Science, Caldwell, 10. 
Brockway, C.E. 1975. Science in Idaho's Future, Idaho Academy of Science, Panel 
Symposium 
Claiborn, B.A. and C.E. Brockway. 1975. Impact of Changes in Irrigation Water 
Management in Eastern Idaho. Research Technical Completion Report, Project A-040-
IDA, University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Bondurant J.A., C.E. Brockway, and M.J. Borwn. 1976. Characterizing Irrigation Return 
Flow Streams. 7th U.S. Technical Conference and 10th ICID Congress. 
Brockway, C.E. 1977. Vegetative Buffer Strips for Sediment Retention in Irrigation 
Runoff. Proceedings, ASCE irrigation and Drainage Division Specialty Conference on 
Water Management for Irrigation and Drainage, Reno, Nevada 
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Brockway, C.E. 1977. Sediment Ponds for Irrigation Return Flow and Potato Fresh Pack 
Effluent. Research Technical Completion Report, Project A-042-IDA. University of Idaho, 
Idaho Water Resources Research Institute, Moscow, ID. 
Fitzsimmons, D.W., G.C. Lewis, J.R. Busch, G.M. McMaster and C.W. Berg. 1977. On-
Farm Methods for Controlling Sediment and Nutrient Losses. Proceedings, National 
Conference on Irrigation Return Flow Quality Management, Fort Collins, Colorado. 
Brockway, C.E. 1977. Investigation of Natural Sealing Effects in Irrigation Canals. Ph.D. 
Dissertation, Utah State University. 
Brockway, C.E. and K.P. Grover. 1977. Water Management and Groundwater in the 
Henry's Fork-Upper Snake River Basin of Idaho. Research Technical Completion 
Report, ASCE Henry's Fork Project, Idaho Water Resources Research Institute. 
Bondurant, J.A., M.J. Brown and C.E. Brockway. 1977. Predicting Irrigation Return Flow 
Rates. ASAE-SW-192. 
Claiborn, Brent and C.E. Brockway. 1977. Predicting Attainable Irrigation Efficiencies. 
ASCE. 
Grover, K.P. and C.E. Brockway. 1978. Evaluation of Urbanization and Changes in Land 
Use on the Water Resources of Mountain Valleys. Research Technical Completion 
Report. Project B-038-IDA. University of Idaho, Idaho Water Resources Research 
Institute, Moscow, ID. 
Robbins, C.W. and C.E. Brockway. 1978. Irrigation Water Salt concentration Influences 
on Sediment Removal by Ponds. Soil Sci. Soc. Am. J. 42:478-481. 
Longley, T.S., C.E. Brockway, and E.C. Larsen. 1978. Low Energy Sprinkler Equipment. 
ASAE Annual Meeting, Spokane, Washington. PN-78-406. 
Brockway, C.E. 1978. Systems Analysis of Irrigation Water Use in Eastern Idaho. 
OWRT. 
Brockway, C.E. 1978. Alternative Irrigation Systems for Flood Damaged Irrigation Lands 
Below Teton Dam. Research Technical Completion Report, Idaho Water Resources 
Research Institute. 
Busch, J.R, RG. Allen and C.E. Brockway. 1978. Irrigation Rehabilitation Plans in the 
Teton Flood Area. ASCE Convention and Exposition, Chicago, Illinois. 
Allen, RG., J.R Busch, and C.E. Brockway. 1979. Optimal Irrigation Systems Subject to 
Available Resources Constrains. IX Congress CIGR 1979. 
Brockway, C.E. 1979. Relationship of Costs and Water-Use Efficiency for Irrigation 
Projects in Idaho. Research Technical Completion Report, University of Idaho, Idaho 
Water Resources Research Institute, Moscow, ID. 
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Brockway, C.E. 1979. Effects of Changing Irrigation Efficiencies on Water Supplies. 
ASCE irrigation and Drainage Division Specialty Conference. Albuquerque, New Mexico. 
Brockway, C.E. 1979. Snake Plain Aquifer Model Studies. Idaho's Water, September 
1979. Vol. 6 No.4 
Brockway, C.E., editor. 1980. Manual on Operation and Maintenance of Irrigation and 
Drainage Districts, American Society of Civil Engineers, prepared by Committee on 
Operation and Maintenance of Irrigation and Drainage Division. 
Allen, RG. and C.E. Brockway. 1980. Problems in Developing and Applying an Optimal 
Irrigation Plan. ASCE Journal of the Water Resources Planning and Management 
Division, Vol. 106 No. WR 1. 
Mayland, H.F. and C.E. Brockway. 1980. Frequency Analysis of Western Snow Data. 
Proceedings. 1980 ASCE Watershed Management Symposium. Boise, Idaho. 
Robinson, C.W. and C.E. Brockway. 1980. Vegetal Filters for Controlling Sediment in 
Irrigation Return Runoff. Proceedings. 1980 ASCE Irrigation and Drainage Division 
Specialty Conference. Boise, Idaho. 
Busch, J.R and C.E. Brockway. 1980. Systems Approach to Irrigation Planning 
Research. 1980 ASCE Irrigation and Drainage Specialty Conference. Boise, Idaho. 
Brown, M.J., C.E. Brockway, and J.A. Bondurant. 1981. Ponding Surface Drainage 
Water for Sediment and Phosphorus Removal. Transactions ASAE, Vol. 24, No.6 pp. 
1478-1481. 
Brockway, C.E. and RG. Allen. 1982 Impact of the Energy Crisis on Irrigation and 
Drainage, Part IV: System Design and Management Practices to Reduce Energy 
Requirements and Consumption. Paper Presented at the 9th Congress of the 
International Committee on Irrigation and Drainage, National Conference. Jackson, 
Mississippi. 
Everts, Chris and C.E. Brockway. 1982. Reducing Sol/ Losses with Filter Strips. Current 
Information Series No. 587 University of Idaho College of Agriculture. January 1982. 
Luttrell, S.P. and C.E. Brockway. 1982 Impacts of Individual On-Site Sewage Disposal 
Facilities on Mountain Valleys - Phase I. Research Technical Completion Report. 
University of Idaho, Idaho Water Resources Research Institute. Moscow, ID. 
Wells, R., C.E. Brockway, and J.R. Busch. 1983. Management, Maintenance and 
Operation of Pump Supplied Irrigation Resources Projects. Research Technical 
Completion Report. University of Idaho, Idaho Water Resources Research Institute, 
Moscow 10. 
Freeman, G., C.E. Brockway, and RG. Allen. 1983. Management and Systems for 
Water and Energy Savings, Bruneau Proj, Idaho. Research Technical Completion 
Report. University of Idaho, Idaho Water Resources Research Institute, Moscow, ID. 
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Allen, R.G., C.E. Brockway, and J.L Wright. 1983. Weather Station Siting and 
Consumptive Use Estimates. Journal of the Water Resources Planing and Management 
Division, American Society of Civil Engineers. 
Allen, R.G. and C.E. Brockway. 1983. Estimating Consumptive Irrigation Requirements 
for Crops in Idaho. Research Technical Completion Report. University of Idaho, Idaho 
Water Resources Research Institute, Moscow, 10. 
Allen, R.G. and C.E. Brockway. 1983. Weather and Consumptive Use in the Bear River 
Basin, Idaho During 1982. Research Technical Completion Report. University of Idaho, 
Idaho Water Resources Research Institute, Moscow, 10. 
Allen, R.G. and cb31983. Operation and Maintenance Costs and Water Use by Idaho 
Irrigation Projects. Proceedings of the 1983 Specialty Conference, Irrigation and 
Drainage Division, American Society of Civil Engineers, Jackson Hole, Wyoming. 
Allen, R.G. and C.E. Brockway. 1983. Estimating Consumptive Use on a Statewide 
Basis. Proceedings of the 1983 Specialty Conference, Irrigation and Drainage Division, 
American Society of Civil Engineers, Jackson Hole, Wyoming. 
Johnson, G.S. and C.E. Brockway. 1983. Users Manual for University of Idaho Ground-
Water Flow Model and Recharge Program. Completion Report. University of Idaho, 
Idaho Water Resources Research Institute, Moscow, 10. 
Johnson, G.S., C.E. Brockway, and S.P. Luttrell. 1984. Application of a numerical 
Ground-Water Flow Model to the Mud Lake Area in Southeastern Idaho. Completion 
Report. University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Johnson, G.S., C.E. Brockway, and S. Ramseyer. 1984. Water Resource References for 
the Snake River Basin above Swan Falls. University of Idaho, Idaho Water Resources 
Research Institute, Moscow, 10. 
Luttrell, S.P. and C.E. Brockway. 1984. Impacts of Individual On-Site Sewage Disposal 
Facilities on Mountain Valleys - Phase 1/ - Water-Quality Considerations. University of 
Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Robison, C.W., C.E. Brockway, C.W. Robbins, and G.S. Johnson. 1984. Evaluation of 
Irrigation Management Procedures for Geothermal Effluent. Completion Report, 
university of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Fitzsimmons, D.W. and C.E. Brockway. 1984. Irrigation Systems Management Research 
Design. Final Report submitted to USAID/Pakistan under Contract No. 391-0467-C-00-
4028 prepared by Research Definition Team in Cooperation with Washington State 
University and Development Alternatives, Inc. University of Idaho, Moscow, 10. 354 p. 
Johnson, G.S., C.E. Brockway, J.L. Wright, and A.L. Coiner. 1984. Remote Sensing for 
Irrigated Crop Water Use Phase I. Technical Completion Report, Idaho Water 
Resources Research institute, submitted to NASA-Ames Research Center. 
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Johnson, G.S., C.E. Brockway, and A.L. Coiner. 1985. Evaluation of Methods for 
Estimation of Aquifer Recharge from Precipitation on Semi Arid Lands. Research 
Technical Completion Report. University of Idaho, Idaho Water Resources Research 
Institute, Moscow, 10. 
Brockway, C.E. and G.S. Johnson. 1985. Calibration of the Snake Plain Aquifer Ground-
Water Flow Model. Research Technical Completion Report. University of Idaho, Idaho 
Water Resources Research Institute, Moscow, 10. 
Johnson, G.S., C.E. Brockway, and S.P. Luttrell. 1985. Ground-Water Model Calibration 
for the Henry's Fork Recharge Area. Research Technical Completion Report. University 
of Idaho, Idaho Water Resources Research institute, Moscow, 10. 
Brockway, C.E. 1986. Remote Sensing for Crop Water use. Presented at Idaho Potato 
School January 29, 1986, Pocatello, Idaho. 
Robinson, C.W. and C.E. Brockway. 1986. Modeling Erosion and Sedimentation in 
Irrigation. Presented at ASCE Water Forum '86. At Long Beach CA, August 1986. 
Brockway, C.E. 1987. Swan Falls Data and Research Program Status Report by Idaho 
Technical Committee on Hydrology. University of Idaho, Idaho Water Resources 
Research Institute, Moscow, 10. 
Brockway, C.E. and C.W. Robinson. 1987. Evaluation of Closed Conduit Measuring 
Devices for Irrigation Diversions. Research Technical Completion Report, University of 
Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Brockway, C.E. and C.W. Robinson. 1987. Pump System Evaluation Using 
Microprocessor-Based Monitors. American Society of Agricultural Engineers, Paper No. 
87-3502. Presented at the ASAE International Winter meeting December 15-18, 1987, 
Chicago, IL, December 1987. 
Brockway, C.E. 1987. Report on "Evaluation of the Idaho-USGS Cooperative Water 
data Collection Program:. A Report to Ken Dunn, Director of the Idaho Department of 
Water Resources from the Idaho Technical Committee on Hydrology. 
Hill, RW., C.E. Brockway, et al. 1987. Duty of Water under Bear Rive Compact: Field 
Verification of Empirical Methods. Summer 1987 Progress Report 0 the Bear River 
Commission. 
Robinson, C.W. and C.E. Brockway. 1987. Demonstration of Monitors for Pumping 
Stations. Research Technical Completion Report for the Idaho Department of Water 
Resources, Contract No. DWR-86-03-21-704-37. University of Idaho, Idaho Water 
Resources Research institute, Moscow, 10. 
France, K.E. and C.E. Brockway. 1987. Flow Measurement using Ramped Broad 
Crested Weirs. Research Technical Completion Report. University of Idaho, Idaho Water 
Resources Research Institute, Moscow, 10. 
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Robinson, C.W. and C.E. Brockway. 1987. Demonstration of Monitors for Pumping 
Stations. Research Technical Completion Report, Contract No. DWR-86-03-21-704-37. 
University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Brockway, C.E. and C.W. Robinson. 1988. Development and Demonstration of Pump 
Station and Surface Diversion Monitor Systems for Water and Energy Efficiency 
Improvements. Research Technical Completion Report. University of Idaho, Idaho Water 
Resources Research Institute, Moscow, 10. 
Brockway, C.E. and C.W. Robinson. 1988. Water Resources Data and Management 
Model for Beaver Creek, Camas Creek and Mud Lake Area of Eastern Idaho. University 
of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Hill, R.W., C.E. Brockway, R.D. Burman, L.N. Allen, and C.W. Robinson. 1989. Field 
Verification of Empirical Methods for Estimating Depletion; Research Report 125; Utah 
Agricultural Experiments Station, Logan, Utah, Two Volumes. 
Brockway, C.E. 1989. Mud Lake Standing Operating Procedures. Draft Operating 
Procedures Manual for Mud Lake Water Users and Water District 31. 
Robinson, C.W., C.E. Brockway, T. Gray, and T. Henschield. 1990. Irrigation Water 
Allocation System for Bell Rapids Mutual Irrigation Company. 
Brockway, C.E., C.W. Robinson and J.S. Kolar. 1991. Municipal Pump Monitor 
Demonstration Project. Final Report to the Idaho Department of Water Resources. 
University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Hamilton, B. and C.E. Brockway. 1991. Effects of Non-Continuous Turnout Operation on 
the Aberdeen-Springfield Canal System. Research Technical Completion Report. 
University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Sandoval, V.B. and C.E. Brockway. 1991. Ground-Water Investigations for the Fremont-
Madison Irrigation District, Southeastern Idaho. Research Technical Completion Report. 
University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. 
Sandoval, V.B. and C.E. Brockway. 1992. Water Rights Accounting on the Upper Snake 
River, Water District 01, Southeastern Idaho. Research Technical Completion Report. 
University of Idaho, Idaho Water Resources Research Institute, Moscow, 10. In press. 
Brockway, C.E. and C. W. Robinson. 1992. Middle Snake River Water Quality Study, 
Phase I: Final. Technical Completion Report Submitted to Idaho Department of Health 
and Welfare, Division of Environmental Quality. University of Idaho, Idaho Water 
Resources Research Institute, Moscow, 10. 
Brockway, C.E., C.W. Robinson, G.S. Johnson. 1992. Evaluation of Water Quality in 
Shallow Ground-Water Systems. Final Report to the Diversion of Environmental Quality, 
Contract No. 82-600945. University of Idaho, Idaho Water Resources Research Institute, 
Moscow, 10. 
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Robison, C.W. and C.E. Brockway. 1991. Operations Manual for Electronic Pumping 
System Monitors. Research Technical Completion Report. University of Idaho, Idaho 
Water Resources Research Institute, Moscow. 10. 
Robison, C.W. and C.E. Brockway. 1992. "Thinking about Post-Project Evaluation 
START NOW!" in: Proceedings of the National RCWP Symposium -10 Years of 
Controlling Agricultural Nonpoint Source Pollution: the RCWP Experience. Orlando, 
Florida. September 13-17, 1992. US-EPA Office of Research and Development Office of 
Water, Washington DC. EPAl625/R-92/006. 
Brockway, C.E., H. Neibling, C.W. Robinson, S.J. Trundy, and A. Wetzstein. 1992. 
Water Quality Project, Twin Falls and North Side Canal Companies First Quarterly 
Report, June 1-September 30,1992. 
Brockway, C.E., H. Neibling, C.W. Robinson, S.J. Trundy, A. Wetzstein, and J.F. 
Hansen. 1992. Water Quality Project, Twin Falls and North Side Canal Companies 
Second Quarterly Report, October 1 through December 31,1992. 
Brockway, C.E. and C.W. Robinson. 1992. Middle Snake River Water Quality for Snake 
River at Star Falls. Submitted to Band C Energy. University of Idaho, Idaho Water 
Resources Research Institute, Moscow, 10. 
Brockway C.E. and C.W. Robison. 1992. Middle Snake River Water Quality for Kanaka 
and Boulder Rapids. Submitted to L.B. Industries. University of Idaho, Idaho Water 
Resources Research Institute, Moscow, 10. 
Brockway, C.E., H. Beibling, and C.W. Robison. 1993~ Water Quality Project, Twin Falls 
and North Side Canal Companies Third and Fourth Quarterly Report, January 1, 1993 to 
June 60, 1993. 
Brockway, C.E. et al. 1993. Proposed Nutrient Management Plan for Middle Snake 
Irrigated Agriculture. Submitted to Idaho Oepartment of Health and Welfare Division of 
Environmental Quality by the Mid Snake Irrigation Water Quality Coordination 
Committee. 
Carter, D.L., C.E. Brockway, and K.K. Tanji. 1994. Controlling Erosion and Sediment 
Loss from Furrow-Irrigated Cropland. Jdurnal of Irrigation and Drainage Engineering, 
American Society of Civil Engineers. 119(6):975-988. 
Brockway, C.E. and A. Kahlown. 1994. Big Wood River-Silver Creek Hydrology Study. 
Quarterly Reports. 
Brockway, C.E. and A. Kahlown. 1994. Hydrologic Evaluation of the Big Wood River and 
Silver Creek Watersheds. Phase I. Final Report. University of Idaho, Idaho Water 
Resources Research Institute, Moscow, 10. 
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List of expert testimony in last 4 years 
I ; j 
Parkin et al.vs. Nampa-Meridian Irrigation District 
Deposition and trial testimony regarding hydraulic analysis pertaining to an alleged 
inadequate design and installation of a concrete pipeline for conveyance of water in an 
irrigation lateral. 
Funk, Darrel 
Water right transfer hearing - testimony regarding dairy water usage and hydrologic 
impacts of transfer. 
Ft.Jnk, David 
Water right transfer hearing - testimony regarding dairy water usage and hydrologic 
impacts of transfer. 
Diamond A Livestock 
Water right transfer hearing - testimony regarding groundwater usage for a proposed 
truck wash facility and hydrologic impacts of transfer. 
Pomerelle Ski Area, Inc. 
Water right transfer hearing - testimony regarding proposed snowmaking usage, 
hydrology of snow storage and runoff patterns, and impact on surface water irrigation 
supply. 
Rotarun Ski Area, Inc. 
Administrative hearing regarding application for drilling permit for domestic purposes per 
I.C.42-111(a). 
Peer-reviewed publications in last 10 years 
None 
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Surface Water Coalition- Water call hearings 2004-2009 
Clear Springs Foods Inc.-Water Call hearings 2006-2009 
A& B Irrigation District-Water Call hearings 2006-2008 
Deeg, Tim Water rights dispute, Am Falls 2005 
Trials Charles E. Brockway P.E. PhD. 
Twin Falls Canal Co. vs Landowner 2007-2008 
Litigation re ground water pollution from power plant construction 
Grant, Lium vs Contractors Drainage Problem Blaine County 2008 
Adams vs EPA Stream Channal Violation, Marsh Creek Federal 2005 
Refereed Publications Charles E. Brockway P.E. PhD. 
None 
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Brockway Engineering P.l.l.C. 
STANDARD SCHEDULE OF FEES 
Effective January 2008 
C. E. Brockway, Ph.D., P.E. 
C. G. Brockway, Ph.D., P.E. 
G. Erick Powell, Ph.D., E.I.T. 
Zach Latham, M.S., Hydrologist 
M. Ann Pool, Hydrologic Technician 


















$0.50 per mile 
Cost 





Hourly fees include a/l benefits and insurance for individuals but 
do not include expenses, supplies and reimbursables. 
Hourly rates for deposition or trial testimony are 150% of those indicated. 
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CHARLES G. BROCKWAY, Ph.D., P.E. 
Brockway Engineering, PLLC 
2016 North Washington Street, Suite 4 
Twin Falls, Idaho 83301 








Iowa Institute of Hydraulic Research 
University of Iowa, Iowa City, Iowa. 
Ph.D .• Civil and Environmental Engineering 
Research was conducted under the Hunter Rouse Scholarship, 
leading to the doctorate granted in December 1995. 
University of Idaho, Moscow, Idaho. 
B.S., Civil Engineering 
Northwest Nazarene College, Nampa, Idaho. Major: Physics. 
Managing Member, Brockway Engineering, PLLC 
August 1995 to present. Areas of particular expertise include: 
• Computer modeling of water resources systems 
• Hydraulic, hydrologiC, and environmental evaluations 
• Statistical analysis and stochastic modeling 
• Irrigation systems and crop water requirements 
• Water conveyance and control system analysis and design 
• Rainfall-runoff and flood plain-f1oodway analysis 
• Idaho and western states water right transactions 
• Economic analysis of water resources systems 
P.E. Registrations: Idaho, Wyoming 
Graduate research: Quantitative assessment of the 
uncertainties associated with hydrologic reconstructions in 
augmenting historical information about low-flow phenomena. 
Dr. A. Allen Bradley, Iowa Institute of Hydraulic Research, 
University of Iowa. 
Undergraduate research: Leak detection in long oil pipelines 
under transient conditions 
Dr. C. P. Liou, University of Idaho. 
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HONORS and AWARDS , 
University of Idaho Alumni Award for Excellence, 1992 
Outstanding Senior Civil Engineering Student, 1992 
Tau Beta Pi member 
Phi Kappa Phi member 
Golden Key National Honor Society member 
National Dean's List member 
Hunter Rouse Fellow, University of Iowa, 1992 - 1995 
ACADEMIC PUBLICATIONS 
Brockway, C. G. and A. Allen Bradley (1995). Errors in streamflow drought statistics 
reconstructed from tree ring data. Water Resources Research, 31 (9), 2279-
2293. . 
Brockway. C. G. (1995). An evaluation of streamflow reconstructions for estimation of 
drought statistics. Ph.D. Thesis, University of Iowa, Iowa City. Iowa. 
Brockway, C. G. and A. Allen Bradley (1996). Errors in reconstructed streamflow 
drought statistics. 13th Conference on Probability and Statistics in the 
Atmospheric Sciences, American Meteorological Society. 
Liou, C.P., C. G. Brockway, and R. B. Miller (1991). Pipeline variable uncertainties and 
their effects on leak detectability. 1992 API Cybernetics Symposium, Houston, 
Texas. 
OTHER PUBLICATIONS , 
Dr. Brockway is the author or co-author of over 100 technical publications related to 
consulting services performed in the hydraulics, hydrology, and water resources fields. 
A listing can be provided upon request. 
GRADUATE RESEARCH 
Research was conducted at the Iowa Institute of Hydraulic Research under the Hunter 
Rouse scholarship. A brief summary of the main emphaSis of the work is provided here. 
2 
Observed records of hydrologic variables such as streamflow are generally too short to 
yield reliable estimates of the characteristics of extreme events such as prolonged 
drought or large-scale temperature anomalies. In an effort to augment observed 
records, analysts have employed paleologic indicators such as the growth rings of trees, 
ice core composition, and sediment deposition characteristics as proxies for the desired 
hydrologic variable. If the paleologic information can be related to observed hydrologic 
information, a reconstruction of the hydrologic variable can be created for many years 
past. 
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Although reconstructions have been used frequently to make inferences about past 
drought or wet periods, or past temperature anomalies, time series statistics estimated 
from a reconstructed record are inherently more uncertain than those estimated from an 
observed record; they may be biased or have inflated standard error of estimation. This 
and other problems make records augmented with paleologic information less useful 
than they may appear. 
The stochastic technique of Monte Carlo simulation was employed to investigate the 
usefulness of reconstructed hydroiogic records. The estimation standard error and bias 
of important drought statistics was examined both in absolute terms and relative to 
expected uncertainty when an observed record is used. Uncertainty is dependent on the 
error in the reconstruction model, the length of data used to calibrate the model, the 
degree of autocorrelation present in the time series, and other factors. The 
phenomenon of "artificial smoothing" was identified and can lead to large biases in the 
estimated variance and other statistics. The presence of such bias may have led to 
erroneous conclusions about shifts in climate patterns by some users of hydrologic 
reconstructions. A Monte-Carlo processing technique was developed which greatly 
reduces estimation biases and should be used whenever statistics are estimated from a 
reconstruction. 
AREAS OF EXPERTISE AND PRACTICE 
computer Modeling : 
Development, testing, and implementation of computer models for deterministic and 
stochastic analysis of hydraulic and hydrologic systems, both surface water and groundwater. 
Groundwater Evaluations 
Data collection, evaluation, and analysis of groundwater flow systems and contaminant 
transport. 
Hydraulic Analysis and Design 
DeSign and analysis of canal diversion and regulation structures, water measurement 
structures, spillways, pipelines, culverts, aqueducts, canals, pumping stations, surge-control 
devices, groundwater wells, irrigation systems, pipeline networks, municipal distribution 
systems. 
Land Ape"catlon of Wastewater 
Evaluation and design of all aspects of wastewater treatment by land application, including 
hydrogeologic analysis and modeling, parameter loading analysis, environmental impact 
evaluation, system management and design,and permit acquisition and compliance. 
Stream Bank Protection 
Analysis of sedimentation and meander pattern evolution in natural waterways, both 
mountainous and low-gradient. Design of bank stabilization and protection structures. 
Design of river management projects including flood channel restoration, natural gravel bar 
removal, drop structures, and sills. 
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Water Rights Evaluations 
Hydrologic analysis and transaction preparation for water right permits and transfers in 
compliance with current state policies, rules, and statutes. Crop evapotranspiration 
determination, climatic analysis; statistical analysis of climate and crop use variables; water 
requirements evaluations for irrigation, domestic, commercial, and industrial applications; 
consumptive use determination; field investigations, measurement and analysis of diversion 
capacity and water requirements. 
Flood Analysis and Control 
Estimatidn of flood-frequency relationships in natural and man-made drainages using 
statistical and deterministic approaches. Hydraulic analysis and computer modeling of 
waterways to predict water surface elevations and extent of inundation during flood events. 
Design of flood control structures and bank protection structures. 
Water Demand and Sufficiency Analyses 
Analysis and determination of water supply suitability, source development feasibility, and 
other factors affecting water supplies for municipalities, residential developments, and 
industry. 
Hydrograehy 
Discharge measurements in open-channels and closed-conduits using current meters, in-
pipe impeller and propeller meters, and non-intrusive ultrasonic meters. 
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P. Steven Porter 
Associate Professor, University of Idaho 
Department of Civil Engineering 
Idaho Falls, Idaho 83402 
Date and Place of Birth: 
 Colorado Springs, Colorado 
Education 
phone (208) 282 - 7974 
fax (208) 282 - 7950 
email porter@if.uidaho.edu 
Ph.D., Agricultural Engineering, 1986, Colorado State University, Fort Collins, 
M.S., Civil Engineering, 1981, University of Illinois, Urbana, Illinois 
B.S., Civil Engineering, 1976, University of Illinois, Urbana, Illinois 
Professional Registration: 
Professional Engineer, State of Idaho License Number 7928 
Specialization: time series models for air and water quality, water and wastewater treatment, 
water resources systems 
Research and Creative Activities: More than 60 refereed articles and proceedings; 3 book 
chapters 
Teaching: water quality management, wastewater treatment, stochastic hydrology, water 
resources systems, hydrology, hazardous waste management 
Other Academic and Research Appointments 
Visiting Scientist, NOAA/ ARL 
Adjunct Faculty Biometry and Statistics, Wadsworth School of Public Health, State 
University at Albany, New York, 1996 - present 
Adjunct Faculty, University of Liege at Arlon 
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Associate Professor, University of Idaho 
Department of Civil Engineering 
Idaho Falls, Idaho 83402 
phone (208) 282 - 7974 
fax (208) 282 - 7950 
email porter@if.uidaho.edu 




PUBLICATIONS (* denotes graduate student): 
Refereed Publications and Thesis: 
Gcgo E., Porter, P.S., Gilliland, A., Hogrefe, C., Godowitch, J. and S. 
T. Rao. 2008. Modeling analyses of the effects of changes in nitrogen 
oxides emissions fro mth electric power sector on ozone levels in the 
eastern United States, JAWMA 58: 580-588 
Gcgo E., Porter, P. S., Gilliland, A. an S.T. Rao, 2007. 
Observation-based assessment of the impact of nitrogen oxides emissions 
reductions on ozone air quality over the eastern United States, J App. 
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Summary 
The introduction of urban storm water to irrigation systems is unwise because of the possible 
presence of pathogenic microorganisms. Urban storm water routinely contains high numbers of 
microorganisms used to indicate when water has been in contact with fecal matter and may 
therefore contain human pathogens. Pathogenic microorganisms pose health risks to water users 
that come in contact with contaminated water, soil or vegetation. The likelihood of human 
contact with contaminated urban storm water is greater for residential users than for traditional 
farm customers. 
The use of best management practices (BMPs), including urban storm water control (SWC) 
measures can reduce the level of contamination of urban storm water. However, not all of the 
SWCs in the City of Caldwell Manual are designed to remove bacteria. In addition, SWCs are 
required only for new developments. Furthermore, SWCs have maintenance requirements that 
are the responsibility of developers or homeowner associations, an arrangement that has not been 
effective. 
Irrigation water is currently exempt from NPDES requirements provided it is only irrigation 
water. Urban storm water from the City ofCaldweII system is defined as a point source subject 
to NPDES requirements. Mixing of irrigation and point source discharges jeopardizes Pioneer 
Irrigation District's NPDES exemption. 
623 
I. Background 
Pioneer Irrigation District (PID) provides water to more than 34,000 acres in Canyon and Ada 
Counties in Idaho. Much of the water supplied by PID is used for landscaping. The City of 
Caldwell has connected numerous storm drains to the PID irrigation system, creating the 
possibility that urban storm water will be used for irrigation. 
II. Contaminants in urban storm water 
Urban storm water typically contains numerous contaminants at levels well above receiving 
waters. A partial list of contaminants includes sediment, pesticides, auto products like oil and 
antifreeze, metals from roads and rooftops (lead, copper, zinc and cadmium), oxygen-
demanding substances, floating trash and microorganisms (EPA, 2005). 
A particular concern with using urban storm water to irrigate residential landscapes is the 
potential for human contact with human microbial pathogens. Contamination occurs when there 
is contact between human or animal fecal matter and urban storm water. Sources of bacterial 
contaminants in urban storm water include septic systems, sanitary sewers that are leaking or 
improperly connected to storm drains, combined storm and sanitary sewers, pet waste and 
wildlife (Shaver et ai, 2007; CH2MHILL, 2003). "Pathogens are most likely associated with 
sanitary sewage contamination of storm drainage systems" (Burton and Pitt et aI., 2001). 
Human exposure to microorganisms can take the form of direct (incidental) ingestion of water, 
ingestion of contaminated soil or food, or contact with infected individuals (human and animal). 
III. Human pathogens and indicators of fecal contamination 
A. Pathogens 
Pathogens are disease causing agents. Pathogenic microorganisms associated with human 
disease include viruses, bacteria, protozoa and helminths (worms) (Metcalf & Eddy, 2003). A 
pathogen's potential for causing infection is characterized by latency, persistence and infective 
dose. Latency is the time between excretion and infectiousness, and varies between zero (0) (for 
viruses, bacteria, protozoa) and days for helminths. Persistence is the time a pathogen remains 
viable outside its host, and can range from hours to months. Bacterial pathogens, for example, 
can survive for roughly two months in soil (Metcalf & Eddy, 2003). Infective dose is the 
number of pathogens needed to cause disease, and ranges from one (l) for helminths, to millions 
for some bacterial pathogens (Metcalf & Eddy, 2003). 
B. Disease attributable to poor sanitation 
Until the early part of the 20th century, outbreaks of water borne illnesses caused by poor 
sanitation were common. For example, Chicago suffered a cholera epidemic in 1854 that killed 
1,400 people, and 2,000 residents died of typhoid fever in 1891; between 1860 and 1900, typhoid 
fever deaths averaged roughly 500 a year (Chicago Municipal Reference Library, 1997). 
Recognition of the connection between poor sanitation and disease led to measures that 
improved the quality of water used for consumption and recreation and greatly reduced illness 
and death attributable to microbial contamination of water. Disinfection of drinking water and 
wastewater is now required in most of the US and has tremendously reduced the incidence of 
water borne illness (Cutler and Grant, 2005). 
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While direct ingestion of water that has been in contact with fecal matter is the most common 
mode of pathogen transmission worldwide, direct ingestion of and dermal contact with 
contaminated soil are also public health concerns, especially for children. Estimates of the 
amount of soil children ingest incidentally and intentionally (termed pica) range up to grams per 
day (EPA, 2008). 
Hookworms (e.g., Necator americanus and Ancylostoma duodenale) are pathogens that infect 
via dermal contact; more commonly associated with pets, a hookworm can infect humans by 
penetrating skin that is in contact with soil or water that has become contaminated (for example, 
from infected individuals or unsanitary water). Hookworms can survive for months in the 
environment. 
C. Concept and need for indicator organisms 
Because the list of potential pathogens is long and the number of organisms needed to cause 
an infection can be as few as one, pathogen monitoring is conducted through surrogates. Termed 
an 'indicator organism' (10), an ideal pathogen surrogate has the following qualities (Metcalf & 
Eddy, 2003): 
1. present whenever fecal contamination is present 
2. present in equal or greater numbers than potential pathogens 
3. equal or greater survival characteristics in the environment than potential pathogens 
4. does not reproduce outside of the host 
5. easily and quickly enumerated (to allow timely response to contamination) 
6. should be present in the intestinal microflora of warmblooded animals 
7. should not itself be a pathogen (so as not to infect laboratory personnel) 
D. Widely used indicator organisms and their characteristics 
The most commonly used indicator organisms are known as coliforms. Humans excrete 
roughly 1011 coliforms per capita day, and household wastewater (untreated wastewater and 
septic tank effluents) contains 106_108 coliforms / 100 ml. The absence of coliforms is taken as 
confirmation that a water source is free of fecal contamination. 
The traditional laboratory test for coliforms identifies their rare ability to ferment lactose. 
Accepted standard methods for enumerating coliforms include membrane filters or multiple tube 
fermentation (APRA, 1999). With the membrane filter method, a water sample is diluted and 
passed through a filter having pores smaller than the bacteria. The filter is placed in contact with 
nutrient specific to coliforms (lactose) and incubated at temperatures favorable to growth. 
Within 24 hours, each bacteria capable of utilizing the nutrient forms a colony (spots) large 
enough to be seen without a microscope. The number of colonies is multiplied by the dilution 
factor and reported as colony forming units / 100 ml (cfu / 100 ml). Dilution is necessary when 
there would be too many colonies to count in the original sample (too numerous and/or 
individual colonies growing together). 
Multiple tube fermentation utilizes test tubes containing water samples and nutrient solution. 
The tubes containing the samples are placed inverted into larger test tubes containing clean water 
and incubated for 24 hours. If coliforms are present, gas bubbles appear. The method utilizes a 
series of five (5) dilutions, replicated three times each (fifteen (15) tubes in total). Probability 
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theory is used to provide an estimate of the number of coliforms present in the original sample, 
and the result is reported as "most probable number / 100 ml" (mpn / 100 ml). 
A result of an incubation carried out at 350C is reported as "total coliforms", while incubation 
at 44.50C is reported as "fecal coliform". Unfortunately, there exist bacteria that are not hosted 
by warm blooded animals that will yield positive results with the coliform tests just described, 
including strains of coliform bacteria living in soil, and non-coliform bacteria (LeClerc, 2001). 
The lack of specificity of lactose fermentation led the EPA to adopt a method that detects 
Escherichia Coli (e. coli), the most common strain of coliforms inhabiting the intestines of warm 
blooded animals (LeClerc, 2001). The MUG test for E. coli (after the fluorescent indicator 
nutrient 4-methylumbelliferyl-p-glucuronide)(Rice, 1990) has been adopted by the EPA (EPA, 
1986 and 2003) as an indicator organism for natural waters used for primary and secondary 
contact. 
There are many strains ofE. coli. While most strains of ecoli are not pathogens (conform to 
item seven (7) of 10 characteristics), some are. Pathogenic E. coli can cause gastro-intestinal 
distress, internal hemorrhaging, and renal failure (LeClerc, 2001). 
Attribution of positive E. coli tests to animal sources does not deem a water safe for primary 
or secondary contact as several animal born E. coli strains are human pathogens. In 1998, a 
drinking water source in Alpine, Wyoming, contaminated by wildlife carrying pathogenic E. 
coli, led to 157 illnesses including bloody diarrhea and hemolytic uremic syndrome (Olsen et ai, 
2002). Milwaukee, Wisconsin suffered through a cryptosporidium outbreak in 1993 which 
afflicted nearly 400,000 inhabitants and resulted approximately 100 deaths. Cryptosporidium 
parvum, a protozoa, resides in humans and cattle. The outbreak occurred due to drinking water 
contamination; no cause has been positively identified, but livestock waste is suspected 
(MacKenzie, et ai, 1994). Pets are also know to be carriers of human pathogens (giardia, for 
example) (CDC, 2009). 
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E. Bacteriological standards 
Bacteriological standards are numerical limits placed on indicator organisms for a water to be 
deemed acceptable for a particular use. The presence of an indicator in excess of a limit means 
that water is not suitable for a given use. For example, water suitable for drinking should have 
zero (0) total coliforms (Viessman et ai, 2008). Water deemed safe for swimming in Idaho 
(primary contact) should have fewer than 126 e.coli /1 00 ml (based on a sample size of at least 
5). The primary contact standard, adopted from EPA recommendations, is a number determined 
to cause eight (8) illnessesll,OOO swimmers (Cabelli, 1982, 1983; DuFour, 1984). Discharges 
from wastewater treatment facilities must be disinfected to 200 to 400 fecal coliform 1 100 ml (or 
less if the receiving stream is impaired; Viessman et ai, 2008). Idaho also has standards for 
reclaimed wastewater that can be used without restriction to water residential landscaping (class 
'A' wastewater): total coliforms should not exceed 2.2 /100 m! (IDEQ, 2007). 
IV. Bacteriological quality of urban storm water 
Urban runoff is a leading cause of water quality impairment of US streams (EPA, 2000). A 
national survey found that the median number of fecal coliforms in storm water runoff collected 
from residential areas to be 5,0911100 ml (ranging to more than 106/100 ml (sample size 1,704)), 
a value that is roughly ten (I 0) times the single sample primary contact standard (Pitt et ai, 
2004). 
Urban storm water in the Boise metropolitan area often contains coliform (fecal and E.coli) 
numbers that far exceed Idaho standards for primary and secondary contact. More than 40% of 
storm water samples analyzed for e.coli between 1998 and 2006 for NPDES monitoring 
purposes exceeded the primary contact standard (ACHD, 2006). Other sampling campaigns in 
the Boise metropolitan area have. also routinely shown large numbers of e.coli in urban storm 
water samples (ERO, 2008; CH2MHILL, 2003; MSE, 2009). 
To gain further perspective regarding differences in bacteriological water quality between 
urban storm water and water used for irrigation purposes, one might review ambient water 
quality in the Boise River, the source used by PID to supply customers. Samples collected from 
the Boise River at Glenwood Bridge between 1989 and 2004 had a median fecal coli value of 
120 (range 2 to 1,000, sample size 120; USGS 2009). Water samples collected in 2006 from an 
irrigation system nearer Boise during dry weather a median e.coli value of 43.5 (range 22 to 58, 
sample size ten (10); ERO, 2008). The source of the water was the Boise River. 
V. Performance of urban storm water control measures (SCM) 
The City of Caldwell requires SCMs for new developments. A manual (City of Caldwell, 
2006) describes the design of retention and detention facilities, sand and grease traps, and 
sediment storage. A properly designed retention facility holds storm water until it infiltrates into 
the soil, preventing any contaminated storm water from proceeding downstream in the storm 
drain system. Retention facilities may overflow when storm amounts exceed the amount used 
for design (a prescribed 'design' storm, usually a storm with a 100 year return period) or when 
more than one storm occurs within a few days. Retention facilities in the City of CaldweII(2006) 
require approval by the city engineer and more information gathering than would be required for 
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discharging (detention) facilities. 
Detention facilities temporarily store surface runoff thereby altering the timing and peak storm 
discharge from a storm. Temporary storage leads to infiltration of some of the runoff; removal 
of some contaminants is effected by gravity settling of suspended solids. To the extent that 
contaminants infiltrate into the subsurface or are sorbed to suspended solids they are removed. 
Overall, detention facilities have poor performance when it comes to dissolved contaminants and 
indicator organisms. The IDEQ gives dry extended detention facilities their lowest rating «25% 
removal) for bacteria removal (IDEQ, 2005). EPA believes that detention facilities remove 
fewer than 30% of bacteria (EPA, 1999). Also, assessing the ability of an SCM to remove 
indicator bacteria is somewhat misdirected. Many pathogens are smaller than coliforms and will 
be removed less effectively when the removal mechanism is gravity. There has been a 
tremendous amount of research about the effectiveness of water and wastewater disinfection to 
kill or inactivate pathogens (as opposed to bacterial indicators), but there are very few similar 
studies on the performance of SCMs 
All SCMs require maintenance in order to perform as designed. In particular, accumulated 
sediment, oil and grease must be periodically removed. If solids are not removed, the effective 
volume of the SCM is reduced, infiltration rates are reduced because of clogging of soil pores, 
the sediment that has accumulated can become a nuisance because of odors, and/or the 
accumulated sediment may be transported out of the SCM during a storm. 
The responsibility for operation and/or maintenance of SCM's in Caldwell does not fall with 
the city. Developers must indicate in writing the responsible party (City of Caldwell, 2006), 
which typically will be a homeowners group, an arrangement that has not been satisfactory. The 
National Research Council of the National Academies of Science (NRC) makes the following 
observations about management of residential storm water BMP's (NRC, 2008, emphasis 
added): 
• (The) "developer is not responsible in most all cases for the performance of the BMP, so the 
treatment facilities are designed to minimize the cost and/or area of the facility and/or ease of 
permitting, not maximize the pollutant removal efficiency and/or flow management of the BMP 
• "Because BMPs are not held to any, or very few, long-term performance criteria, they are 
typically not maintained except for aesthetic purposes. 
• "Very few stormwater agencies are responsible for BMP maintenance on private property, 
and public facilities are maintained mostly in response to clogging and/or resultant drainage 
or aesthetic problems. Even for stormwater agency facilities, maintenance is often limited. 
• "Since urban BMP maintenance is generally left to untrained homeowner associations and 
maintenance personnel for commercial properties, inadequate maintenance is a near certainty. 
• "Even stormwater agencies often do not have and/or apply the resources necessary to maintain 
agency owned BMPs." 
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VI. Clean Water Act treatment of irrigation water 
The Clean Water Act exempts irrigation districts from NPDES requirements: 
"(1) AGRlCUL TURAL RETURN FLOWS.-The Administrator shall not require a permit 
under this section for discharges composed entirely of return flows from irrigated agriculture, 
nor shall the Administrator directly or indirectly, require any State to require such a permit." 
(CWA, 2002, emphasis added). 
There are continuous challenges to the irrigation exemption over the phrase' composed entirely 
of return flows'. Urban storm water emanating from the City of Caldwell storm sewer system 
is a point source subject to an NPDES permit. Mixtures of water provided for irrigation by PID 
and urban storm water from Caldwell would not be 'entirely' irrigation return flows and become 
subject to the NPDES program. 
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A History of the Pioneer Irrigation District 
While the author of this report verifies the accuracy of all facts and statements set 
forth herein, it is the intent to supplement this initial report with additional data, 
opinions, and photos or maps for purposes of expert witness disclosures and/or 
rebuttal of opinions not yet disclosed by the opposing party. 
Expert Background 
I obtained a Ph.D. in American History in 2008 from the University of California, 
Davis. Additionally, I obtained a Master of Arts in American History in 1995, and a 
Bachelor of Arts in both History and Political Science in 1993, both from the 
University of California, Santa Barbara. My graduate level coursework focused 
generally on American History in the late nineteenth and twentieth centuries, and 
more particularly the settlement of the American West. In addition, I took two 
historical methods courses, one at each University of California campus. In these 
courses, faculty helped students understand how to utilize archival resources and how 
to analyze historical documents. They also guided vigorous discussions over 
historical objectivity, which was the subject of much debate in seminar. My graduate 
level, pre-dissertation research and writing revolved around water and the history of 
water in the West. The subject of my M.A. research was the role of the agrarian myth 
in the passage of the 1902 Reclamation Act. I also wrote a history of water use and 
states' rights as they pertained to the Deschutes River in Oregon. My dissertation 
research focused on land use in the West during the twentieth century, with chapters 
on land use in Boise, Portland, Oregon, San Francisco, and Los Angeles. Having 
studied with Pulitzer Prize winning and other distinguished historians, I have been 
taught to thoroughly examine historical documents and to critically evaluate the 
validity of both primary and secondary materials. 
The above described graduate work required a great deal of archival research. In 
addition to my academic training, I also have approximately fifteen years of 
experience conducting archival research as an independent scholar in a business 
capacity. My early professional years, 1995-1998, were spent as a research associate 
for a historian with a Ph.D. from the University of California, Los Angeles, and 
following that, for another Ph.D. historian. Both have environmental expertise, and 
were critical to my training. I have spent the past fifteen years developing my own 
expertise in land and water history, and have become an expert on the types of 
records that provide the background for the history of an irrigation district. In 
particular, I have worked extensively in the National Archives and Record 
Administration facilities across the country, studying records from Record Group 
Group 115, records of the Bureau of Reclamation; Record Group 49, records of the 
General Land Office; Record Group 57, records of the U.S. Geological Survey; and 
Record Group 48, records of the Secretary of the Interior, among others. 
31Page 
643 
As part of my research and archival experience, I have conducted research in a large 
number of archival facilities and libraries, from National Archives noted above to 
various state archives including Arizona, California and Idaho, and special library 
collections such as the Bancroft Library and others in states across the West. My 
knowledge ofwestetn settlement provides me with an understanding ofthe federal 
government's role in that process, leading me to the most voluminous source of 
infonnatioll about the American West. 
Additionally, the vast amount of research that I have done has resulted in an 
understanding of archival organization, providing me with knowledge of how to 
access records that may not be explicitly identified in electronic catalogues or paper 
finding aids. 
Methodology 
For this report, which covers the history of irrigation and drainage facilities in the 
Pioneer Irrigation District from their construction beginning in the late 19th century 
through 1938, I deployed a typical methodology used by historians. To reliably write 
and make conclusions about history, one must depend upon a variety of sources, 
including trustworthy secondary sources together with an adequate volume of primary 
sources. In other words, a historian cannot credibly draw conclusions on any 
particular subject based on his or her use any single source. I began this research by 
studying any and all material already written about Pioneer Irrigation District, the 
City of Caldwell, the Boise Project, and irrigation in Idaho. Being quite familiar with 
most of those materials already, I then proceeded to look at primary source material, 
including the historical records of the Pioneer Irrigation District, to which I was 
provided unrestricted access, as well as archival collections located in the Idaho State 
Historical Society, Boise State University, 'and the National Archives and Record 
Administration's Rocky Mountain Branch 'in Denver, CO, where the records of the 
U.S. Bureau of Reclamation are housed. In addition to these archival sources, I also 
examined three historic newspapers published during the period in question, The 
Idaho Statesman, The Idaho Leader, and The Caldwell Tribune. 
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The History of the Pioneer Irrigation District Facilities, 
1886-1899 
When Robert and Carrie Strahom drove a stake into the desert land that would 
become the town of Caldwell, Idaho in the spring of 1882, only sagebrush and 
greasewood marked the landscape. As Carrie Strahom later wrote in her memoir 
15,000 Miles by Stage, "Not a tree, nor a sign of habitation on the townsite - only the 
white desolate glare and clouds of alkali dust -it looked like a place deserted by God 
himself."J Indeed, prior to the development of irrigation in Caldwell, the local paper 
described the area as "a resort for jack rabbits and badgers.,,2 Nevertheless, Robert 
Strahom, acting as the "advance man" for the Oregon Short Line, chose Caldwell to 
be the next stop for the railroad, thus bypassing Boise and making Caldwell a new 
"center of commerce.") Named for Robert Strahom's business partner, Alexander 
Caldwell, the railroad town's first investor was Strahorn himself. As the manager-in-
chief of The Idaho & Oregon Land Improvement Company, Strahorn set out to 
encourage merchants from nearby Middleton and Boise to set up shop in the new 
railroad town. By the fall of 1883, Caldwell was still a "town of tents" with only the 
depot finished.4 In order to transform this resort for badgers and jackrabbits into a 
thriving western town, Strahorn needed one essential element: water. 
By early 1886, two irrigation canals - the Caldwell and Phyllis - were transforming 
the landscape of Caldwell. Robert Strahom's Idaho and Oregon Land Improvement 
Company financed the Caldwell Canal, which developed in two sections - the main 
canal (often referred to as the Caldwell or the Strahom) and a "high line" extension 
located above the main canal and surveyed in the 1890s. In March of 1887, the 
Caldwell Tribune reported that the main canal, measuring twenty-four miles long, had 
already been in operation for "two or three seasons" with plans for a six mile 
expansion. "This canal has caused the growth of grain and vegetables where sage 
brush had held possession of the land from long before white men visited it," wrote 
the newspaper, "and along the line of this canal the desert puts on a brighter and more 
pleasing aspect." The canal had already reclaimed 10,000 acres ofland and was 
designed to reclaim 15,000 more, "nearly all in sight ofCaldwell."s By 1889, the 
Caldwell Canal was delivering water to the lower bench lands eighteen miles below 
Boise.6 
I Carrie Strahom as quoted in Elaine C. Leppert and Lorene B. Thurston, Early Caldwell Through 
Photographs {Caldwell, 10: The Caldwell Committee for the Idaho State Centennial, 1990),2. 
2 The Caldwell Tribune, July 30, 1887. 
3 Early Caldwell, 2. 
4 Early Caldwell, 2. 
5 The Caldwell Tribune, March 12, 1887. The cost for building the canal was estimated to be, at that point, 
25,000; it also supplied Caldwell with water and power. 
6 Idaho Daily Statesman, Aug. 21,1889. The Caldwell Canal was described as running 15 miles long to the 
West, watering the lower bench lands, and measuring six feet wide on the bottom . 
. . , ................ _"._-
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In the fall of 1890, the Caldwell Canal was officially sold to the Caldwell Real Estate 
& Water Company, whose owners - Howard Sebree among them - undertook 
improvements to transform this "poor piece of property" into "one of the finest ditch 
properties in Idaho." Repairs to the headgates, the reinforcement of the banks, and 
securing of the grade allowed the canal to "measure out ten inches to 50,000 inches of 
water with perfect ease" and deliver "three times as much water as in former years." 7 
Under the ownership of the Caldwel1 Real Estate and Water Company, the High Line 
extension was surveyed for the first time.8 Designed to be 12 miles long, 12 feet wide 
on the bottom, 14 feet and three inches higher than the Strahorn, the owners hoped 
that the high line extension would reclaim an additional 3,000 acres ofland 
surrounding Caldwel1.9 But despite the company's best efforts, by the spring of 1894, 
flood waters threatened to damage the canal and wash away the headgate at the Star 
Wagon Bridge. 1O Although the Caldwell Real Estate & Water Company made efforts 
to improve the Strahorn and invest in the high line, farmers must nonetheless have 
been frustrated by the inconsistent delivery of water. In the summer of 1895 citizens 
made the first of three efforts to fonn an irrigation district in order to execute on the 
"high line extension" of the Strahorn Canal. II The situation, however, was not yet fit 
for such an organization, and the Caldwell Irrigation District died shortly after it was 
proposed. 12 [See Exhibit A.] 
While the Caldwell Canal initially received consistent financing from an investment 
company, the Phyllis canal struggled with financial concerns from its inception. As a 
result, the farmers under the canal faced great hardship from the time they filed for 
their land. In August of 1886, the Idaho Statesmen reported that the Phyllis was 
"partly constructed" by the Oregon-based Phyllis Canal Company. But by October, 
construction had stopped- as the owners looked for more investors in the Portland 
area. 13 In July 1887, the lack of progress on the company's ditch enterprises caused 
the Idaho Td-Weekly Statesman to criticize the company as the "dog in the manger," 
with only about $500 worth of work done to date. 14 By the 1888 irrigation season, 
the Phyllis Canal remained stalled with no prospects in sight. However, in August of 
1888; the Phyllis Canal Company received an offer by Howard Sebree's Idaho 
Irrigation and Colonization Company to purchase and resume work on the important 
project. Although the existing owners rejected Sebree's offer, ownership rights to the 
Phyllis were sold to the Idaho Mining and Irrigation Company (soinetimes referred to 
7 The Caldwell Tribune, May 2, 1891; Idaho Daily Statesman, Sept. 28, 1890. 
8 Alexander Caldwell was Secretary of this company, but he, like Robert Strahorn, was not himself a full-
time resident of the area, instead residing in Leavenworth, Kansas and periodically inspecting the railroad's 
. interests for whom he worked. Sebree, on the other hand, did in fact permanently settle in the Caldwell 
area, becoming an important investor and patron of the fledgling town. Idaho Daily Statesman, Sept. 8, 
1894. 
9 The Caldwell Tribune, Oct. 31,1891; Nov. 7,1891. 
10 Idaho Daily Statesman, April 20, 1894. 
II Idaho Daily Statesman, June 13, 1895. 
12 The Caldwell Tribune, April 10, 1897. 
13 Idaho Tri-Weekly Statesman, Aug. 21, 1886; Id.aho Tri-Weekly Statesman, Oct. 30,1886. 
14 Idaho Tri-Weekly Statesman, July 23, 1887. 
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as the New York Canal Company) shortly thereafter. ls "It is believed by many that 
this ditch will now be pushed to completion," wrote the Caldwell Tribune on 
September 22, 1888. 
Following the ownership change, construction on the ditch steadily proceeded. In 
March of.1890, representatives of the Idaho Mining and Irrigation Company, A.D. 
Foote and C.H. Tompkins, Jr., signed a contract with W.C. Bradbury to complete the 
. canal to the Snake River, giving the canal the capacity to irrigate 40,000 acres of land, 
much of it between Nampa and Caldwell. 16 A flurry of construction occurred during 
1890 under Bradbury's contract.1? In May of 1890, the Phyllis reached all the way to 
Nampa and by June, water was turned on in the upper portions. 18 In 1891, estimates 
of the length of the Phyllis in the local papers varied from 20-50 miles. 19 Two years 
later in 1893, the U.S. Geological Survey provided a more picture of the canal, 
describing it as 54 miles in length,with a bottom of 12 feet at its head, depth of water 
5 feet, and grade of2 feet per mile?O 
Perhaps due to litigation between Bradbury and the Idaho Mining and Irrigation 
Company, the fanners under the canal began to suffer from an unreliable water 
supply even after the ditch was completed. In 1893, the Idaho Daily Statesman 
reported that the Phyllis had not carried water for more than a year and the canal had 
become damaged due to neglect.21 In March of 1893, Bradbury reached a settlement 
with the Idaho Mining and Irrigation Company that allowed him to begin repairs so 
that the Phyllis would deliver water for the upcoming irrigation season, but Bradbury 
himself remained obstinate and a source of great difficulty to the landowners?2 
Water was again officially turned into the Phyllis in June of 1893, but the 
unwillingness of Bradbury to act in the best interest of the farmers led to unrest and 
anxiety?3 
Matters did not improve with Bradbury's purchase of the Phlllis and New York 
Canals at a sheriff's sale for $184,000 in February of 1894.2 When subcontractors 
who had worked on the ditch began to file claims against Bradbury, he was forced to 
file a petition with the courts to sell both the Phyllis and New York Canals in order to 
settle said claims against him.2S During Bradbury's ownership of the Phyllis - which 
continued until the Pioneer Irrigation District purchased it from him almost a decade 
15 The Caldwell Tribune, Aug. 25, 1888; The Caldwell Tribune, Sept. 22, 1888. Idaho Daily Statesman, 
Aug. 22,1889. 
16 Idaho Daily Statesman, Feb. 23, 1890; March 2, 1890. 
11 Idaho Daily Statesman, April 27, 1890. 
18 Idaho Daily Statesman, May 20, 1890; Idaho Daily Statesman, June 1, 1890. 
19 Idaho Daily Statesman, Jan. I, 1891; Idaho Daily Statesman, May 13,1891; The Caldwell Tribune, Jan. 
9, 1892. 
20 Thirteenth Annual Report of the United States Geological Society to the Secretary of the Interior 1891-
1892, Part Ill-Irrigation (Washington: GPO, 1893). 
21 Idaho Daily Statesman, March 14, 1893. 
22 Idaho Daily Statesman, March 26, 1893 
23 Idaho Daily Statesman, June 10, 1893. 
24 Idaho Daily Statesman, Feb. 9,1894. 
25 Idaho Daily Statesman, Aug. 28, 1894; Aug. 14, 1895. 
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later - a three mile lateral to serve the south and west parts of Caldwell was under 
construction. Despite these improvements, the farmers who depended on water from 
the Phyllis struggled to obtain an adequate and reliable supply for the next few 
years.26 In fact, the Statesman reported that the lack of water during the 1899 season 
had caused an "almost entire loss of crops to some and great damage to others.,,27 
Without water, the landowners had nothing. 
26 Idaho Daily Statesman, July 9, 1900. 
27 Idaho Daily Statesman, July 9, 1900. 
81Page 
648 
Figure 1 PhyUis Canal Pipeline, c. 1890 Compliments of A.D. Foote 
Courtesy of Brigham Young University, Idaho Mining and Irrigation Co., Photo Collection 
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Figure 2 Phyllis Line, 13-foot Drop at Nampa, c. 1890 
Courtesy of Brigham Young University, Idaho Mining and Irrigation Co. Photo Collection 
Figure 3 Phyllis Canal, Side Hill Work, c. 1890 
Courtesy of Brigham Young University, Idaho Mining and Irrigation Co. Photo Collection 
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Figure 4 Phyllis Canal, Crossing, Five Mile Creek, c. 1890 
Courtesy of Brigham Young University, Idaho Mining and Irrigation Co. Photo 
Collection 
lllPage 
Figure 5 Phyllis Canal, Gutter of Pipeline, c. 1890 
Courtesy of Yale University Library Special Collections 
651 
Formation of the Pioneer Irrigation District! 1899-1901 
By the tum of the twentieth centUry, the fanners living on the land south of the Boise 
River had begun to realize that their fates were largely in the hands of absentee 
businessmen and faceless corporations who owned the canals and the water rights. 
The fanners suffered great losses by said owners' seemingly arbitrary decisions about 
when or even if to repair canals or other irrigation works. Those decisions, which 
detennined whether or not water was delivered, meant the difference between a good 
crop that could sustain the family and be sold at market or a bad crop that would 
necessitate the head of the family obtaining other work that took him away from his 
homestea4. Without a reliable source of water, the lands south of the river were 
wasteland, barely able to support a farming population. 
The fanners, who were angered by the lack of reliable water under the Phyllis Canal 
during the '1899 season, attempted to organize under the Idaho Irrigation District law 
which the state legislature passed March 6, 1899. Creating a district would provide 
the farmers with some degree of self-control over their water and give them the 
flexibility to operate and maintain the canal as they wished. Two districts were 
conceived in the fall of 1899. The first, called the Phyllis and Caldwell Irrigation 
District, was proposed to include lands lying under both the Phyllis and the Caldwell 
Canals. The other, smaller district would have covered lands lying only under the 
Caldwell.28 The fonner comprised approximately 22,000 acres, the latter 12,000.29 
The Canyon County Board of Commissioners met in January 1900 and approved the 
larger district, which embraced lands lying under the Phyllis Canal and above the 
Riverside Canal from the head of the Phyllis as far west as the Pipe Line Gulch, 35 
miles from the head, with the exception of lowlands of the river bottom and adjacent 
to Dixie Slough along with other lands already having water rights from another 
source. The total acreage was 32,515, only about 4000 acres of which was already 
being irrigated. 3() Following a February vote in which landowners approved the 
district by a large margin, the new district elected a Board of Directors in early 
March.31 , 
The petitioners, upon meeting with State Engineer D. W. Ross, immediately hired 
Engineer AJ. Wiley to conduct surveys for them and to report on the potential 
viability of an irrigation district in the areas proposed. The newly elected Board of 
Directors designated Wiley to draft "such plans, maps, estimates, etc. as are required 
by law in the preliminary work of perfecting the system whereby the distribution of 
water for the district is to be effected.,,32 In another early action, the board also began 
28 The Caldwell Tribune, Nov. 11, 1899. 
29 The Caldwell Tribune, Dec. 23, 1899. 
30 Idaho Daily Statesman, Jan. 5, 1900; The Idaho Leader, Jan. 6, 1900; PID Minutes, May IS, 1900. 
31 Pioneer Irrigation District Board of Directors Minutes, May 15, 1900, Pioneer Irrigation District offices, 
Caldwell, ID. Hereafter "PID Minutes."; The Idaho Leader, March 3, 1900. 
32 The Caldwell Tribune, March 10,1900; PID Minutes, March 8,1900. 
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negotiations with Mr. Bradbury, the Phyllis's existing owner, who offered to sell the 
Phyllis Canal for $75,000. The board took the offer under advisement and directed 
the Secretary to communicate and negotiate with Bradbury so as to obtain control 
over the critical cana1.33 The local paper speculated correctly that similar negotiations 
were ongoing with Mr. Sebree regarding the purchase ofthe Strahom, or Caldwell, 
Canal as weIl.34 Acting in his role as the engineer, Wiley offered preliminary 
opinions in the fall of 1899 on the work to be done to the Phyllis to make it fully 
functionaL In reporting on the events~ theldaho Daily Statesman described the 
Phyllis Canal as 35 miles long. However, according to Wiley, it was no longer 
carrying its original capacity of water. At original construction, the canal had been 12 
feet wide on the bottom and 20 feet wide at water leveL When the canal reached 
Nampa, its width was reduced to 8 feet wide on the bottom and 13.5 on the top. 
Breaks and disrepair had limited its carrying capacity. Nonetheless, repairs to the 
side hill portion could, according to Wiley, restore the canal's original capacity.35 
With regard to the Caldwell Canal, Wiley's early assessment was that it could be 
extended on a higher line (i.e. the "High Line") from Ten Mile Creek west, and that 
the original canal could then be used as a distributing lateral. He also noted that said 
plan would require an enlargement of the canal, including a ditch on the side hill 
measuring 24 feet wide on the bottom, 3.5 feet deep, and 1 ° (ten) feet wide on the 
top. He estimated that such improvements would cost $43,000, plus the $10,000 that 
the existing owner, Mr. Sebree (acting on behalf of the Caldwell Real Estate and 
Water Compan~, soon to be the Caldwell Land Company Limited), was asking for 
the canal itself. 6 . 
By spring 1900, Sebree was said to be strongly in favor of the disttict system and 
"cheerfully" willin~ to do anything in his power to assist in facilitating a system of 
water distribution.3 The local papers contrasted his "spirit of liberality" with 
Bradbury's tendency to "squeeze from the farmers every cent that can be squeezed" 
in the negotiations over the Phyllis.38 In May of 1900, the Pioneer Board of Directors 
adopted a General Plan to address the District's needs and turned the plan over to the 
State Engineer. . 
The plan itselfwas two-fold: a detailed explanation of the district's intentions with 
regard to the purchase of the two canals and its plans for further improvements. Even 
as early as 1900, the farmers in the district were aware of the natural features of the 
land on which they had settled and how those features affected the behavior of 
irrigation water. They knew that the lands in their District lay at the low end of a 
basin to which water from upper lands drained, and they also had some level of 
awareness of the rather shallow water table that existed in some parts oftheir district. 
They were also acutely aware of the arid climate and the desperate need for water that 
33 PID Minutes, March 8, 1900; The Caldwell Tribune, March 10, 1900; Idaho Daily Statesman, March 1, 
1900. 
34 The Caldwell Tribune, March 17, 1900; PID Minutes, March 15, 1900. 
35 Idaho Daily Statesman, Dec. 1, 1899. 
36 Idaho Daily Statesman, Nov. 17, 1899. 
37 The Caldwell Tribune, April 7, 1900. 
38 The Caldwell Tribune, May 12, 1900. 
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fanners typically expenenced each season between August and the first half of 
September, when the rains ceased and the rivers ran low. They noted that although 
there may someday be plans for "storing the abundant flood waters of the Boise" to 
accommodate this late season need, there did not yet exist any reservoirs to provide 
reliable water for the last part of the growing season.39 Thus, the district was left to 
detennine the best way to accommodate the necessity for water on a vast acreage 
throughout the entire irrigation season. In its General Plan, the board noted: 
Of the water applied in irrigation a part is absorbed by the crop, a part is 
evaporated from the ground, a part runs off the surface and returns directly to 
the stream, and the remainder sinks into the ground. The water used by the 
crop and evaporated from the soil is lost to the irrigation system, but that 
running from the surface and that sinking into the ground is not lost. The 
waste water from the fields will return by natural channel to the main stream 
or it may be gathered in artificial channels and used on other land. The water 
which sinks into the ground will first fill the sub-soil, and then reappear as 
springs in the lowest part of the valley, where the main stream is located. 
[Emphasis added.] 
To take advantage of the return flows and seepage water, the plan suggested 
constructing a new Caldwell Canal upon the high line location rather than enlarging 
the existing canal. "The greatest possible percentage of the land in the District should 
be irrigated from the lowest available point on the river in order to take advantage of 
the return waters," the plan contended, "and the High Line covers a considerably 
larger tract than the present canal /' Thus, even the District's original construction 
plans included comprehensive strategic engineering to both drain upper lands and to 
in turn deliver that water to lower lands. Under "System of Distribution," the board 
continued to make its point: 
As a necessary adjunct to its lateral system the District will provide drainage 
channels to collect the water waters, and convey them to lower laterals for 
redistribution. Title to all waste waters must be vested in the District, whose 
duty it will be to see that they are not allowed to become a menace to the 
health and a dam~ge to the property of the residents, as well as an eyesore to 
its visitors, when by a properly arranged drainage system they can be 
converted into an important aid to the water supply. [Emphasis added.] 
Finally, after examining various alternatives, the report recommended the purchase of 
the Phyllis Canal- even at the somewhat exorbitant price of $75,000 - as well as the 
purchase of the Caldwell Canal. It explained the plan for canal improvements to be 
made, and also outlined the type of works that would be used for water measurement 
and headgates. The estimated cost for purchase and improvements of both canIs 
carne to $193,315, and the plan recommended that bonds in said amount be issued. 
39 Deer Flat and Arrowrock Reservoirs were part of the U.S. Bureau ofRec1amation's Boise Project, and 
were completed in 1908 and 1915, respectively; Lucky Peak was an Army Corps of Engineers project and 
was completed in 1955. 
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They would only be disposed of by the District "as l1ecessity may direct.,,40 A bond 
election was ordered to be held on July 28, 1900, at which time the board was 
authorized by voters to issue $200,000 in bonds to pay for the purchases and planned 
works.41 . . . 
Upon the bond election's results and in accordance with the law, the District board 
directed its attorney to initiate special proceedings at the District ai:ld Supreme Courts 
to confirm the board's proceedings thus far.42 Unfortunately for the people who had 
worked so hard to make the District a reality, the courts ruled against the District's 
plans in November 1900. The ruling stated that the District was "a trifle short on 
land," and that not enough of it was assessable. The law required that 25% of land in 
a District be assessable, and petitioners had not been accurate in their calculations.43 
To the farmers' dismay, the Phyllis remained in the hands of Mr. Bradbury. 
Discouraged but determined, the petitioners submitted a new petition to the Canyon 
County Commissioners, who were expected to hold a hearing on it on January 15, 
1901.44 The record indicates that the commissioners did not hear the petition until 
April 15, 1901, after the District petitioners adjusted the boundaries to exclude some 
lands not benefited by the proposed DistriCt.45 State Engineer D.W. Ross presented 
his report on the proposal to the Commissioners in May, the District held its election 
in early July, and the courts ruled favorably on the district in December.46 
Throughout 1901, the board made an examination of all of the lands in the district to 
determine assessments, opting to charge all the lands at the same rate of$6/acre.47 
The board also passed bylaws, a revised General Plan, and held a bond election in 
October to raise funds for the purchase of the canals.48 
The new plan, passed in September 1901 was almost identical to the plan passed by 
the board during the first iteration of the District's petition. The plan specified that 
the District planned to re-build the Caldw~ll Canal on a higher level with a shallower 
grade, using the same heading on the river. The plan noted that the current canal's 
grade was 3 * feet to the mile, "which is greatly in excess of what is either necessary 
or desirable." The plan was to keep the canal's same line for the first three miles to 
what was known as the "big cut," and then diverge from it and run from half to % of a 
mile above it at a grade of35 inches per mile. The board also hoped to take 
advantage of the area's return flows with this canal. Estimates ofthe new canal's 
40 "General Plan," in PID Minutes, May 15, 1900. 
41 PID Minutes, June 26, 1900; The Caldwell Tribune, June 30, 1900; PID Minutes, July 31, 1900. 
42 PID Minutes, July 31, 1900. 
43 The Caldwell Tribune, Nov. 17, 1900. 
44 The Caldwell Tribune, Dec., 15, 1900. 
4S PID Minutes, General Plan, Sept. 3,1901. 
46 The Idaho Leader; May 25, 1901; The Idaho Leader, Dec. 14, 1901; PID Minutes, July 11, 1901. 
47 PID Minutes, July 24, 1901. The flat rate assessment became a general policy of the district throughout 
the period that this report covers. 
48 PID Minutes, Sept. 10, 1901. 
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costs had crept up slightly over the previous year, comin~ to a total of just over 
$207,000, for which the District planned to issue bonds.4 
After much angst over the cost of the Phyllis, the board secured purchase of the two 
canals from Bradbury (for the Phyllis) and Sebree/Caldwell Real Estate and Water 
Company (for the Caldwell) during the first six months of 1902.50 
Early Years of the Pioneer Irrigation District: 1901·1912 
With the canals purchased and the existence of the Pioneer Irrigation District secure, 
the next few years were spent upgrading the facilities and ensuring the delivery of 
water to the fanners. The board also maintained a dogged focus on improvements 
that would increase the irrigable acreage within the District. The neighboring areas to 
the east and the south were also in the midst of expansion, thanks to the passage of 
the Reclamation Act in 1902 and the subsequent authorization of the Boise Act in 
1905. (See below.) No one anticipated, however, the problems that would come with 
such a vast increase in irrigation. 
In September 1902, the Pioneer board voted to advertise for bids to enlarge the two 
canals. With regard to the Phyllis, the Board proposed improvements to enable the 
canal to carry its ultimate capacity of water from its point pf diversion to Five Mile 
Creek, a distance of about six miles. The board also envisioned the Caldwell Canal 
being enlarged from its point of diversion to the point where it encountered the line of 
the High Line survey at Indian Creek.51 Work on both canals involved repairing the 
side hill cuts, where the canals climbed out of the river bottom and up to the bench 
land. 52 Such work was some of the hardest and most expensive to construct. In 
November, the board awarded the contract for both the Phyllis and Caldwell 
enlargements to Faris and Kesl who offered a bid of$65,000 for the work. The 
enlargement plans included taking the Phyllis canal from 14 feet wide on the bottom 
to 28 feet, with a top width of 45 feet. The District hoped to use it as a feeder canal to 
the Caldwell. 53 Although their contract required them to complete their work in the 
spring of 1903, the contractors encountered difficulties in fulfilling their obligations 
and did not complete the work until sometime in 1904.54 
49 PID Minutes, Sept. 5, ] 90 1. 
50 Idaho Daily Statesman, April 30, 1902; The Idaho Leader, May 3, 1902; Idaho Daily Statesman, June 
24, 1902; PID Minutes April 10, 1902; PID Minutes, June 14, 1902. 
SI PID Minutes, Sept. 20, 1902. 
52 The Idaho Leader, Oct. 1, 1902. 
53 PID Minutes, Nov. 6,1902; Dec. 11,1902; Idaho Daily Statesman, Dec. 12, 1902; The Idaho Leader, 
Dec. 10, 1902; Dec. 13, 1902. 
54 Idaho Daily Statesman, April 29, 1903; Oct. 1,1903. There was some concern on the part of the Pioneer 
Board that Faris and Kes) would not complete the work. The board passed an extension for the contractors 
on Apri114, 1903. Even after that time, the work was not completed. The record is unclear as to when and 
how the work was finalized. . 
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The year after awarding the initial enlargement work to Faris and Kesl, the District 
decided to : continue the enlargement of the two primary canals for a further distance. 
At the same-time, it opted to cease allowing new lands into the District for fear of 
being unable to provide water for them. 55 During 1903, new contracts were let to 
continue the work of enlarging the Phyllis an additional twelve miles to Star, going 
fi:om a bottom width of eight feet to 27 feet. 56 The board also accepted and awarded 
bids to construct the Caldwell High Line to two contractors for -two different sections 
of the work, the first to Bisset, Marsh, and Reeser, who would construct the canal 
from station -171 to station 358, and the second to Metcalf and Nicholas who would 
cons~ct the High Line from Mason Creek to Indian Creek. 57 The new canal was to 
take out of the Boise River at the same place as the original Strahom (Caldwell) 
Canal and run 10 miles along higher bench land than the original ditch. It was 
surveyed to be in the shape of a crescent. 58 _ In the meantime, during the 1904 season, 
the old Caldwell Canal continued to be utilized as a latera1.59 Work on both the 
Phyllis and Caldwell Canals was completed to a degree, without incident. That 
spring water was turned in to the delight of the farmers, who now felt assured of a 
reliable water supply.6o . 
As with most projects in the Boise Valley, the next stage of progress was not 
immediate or linear. There was some hesitation - perhaps dictated by monetary 
concerns - to continue work on the High Line of the Caldwell. In May 1904, a board 
member formally suggested that the board examine the old Caldwell Canal from the 
point where the new High Line Canal emptied into it to its terminus, to determine 
whether it was necessary to complete the new "lateral" right away. After conducting 
the examination, the board decided that "the completion of the High Line lateral is 
not necessary.,,61 Additionally, they did not abandon the Old Caldwell Canal in the 
area in which it had been replaced by the new High Line, being instead "convinced 
that benefit will accrue to the District through maintaining the old Caldwell Canal, 
from Mason Creek down," and opting to keep the canal open "for the purpose of 
catching waste water and redistributing the same. ,,62 [Emphasis added.] 
Additional improvements were made over the course of the next six years. The 
Phyllis side hill section was enlarged again between 1907-1908 with the use of a 
District-purchased dredge.63 The farmers in the District were increasingly successful, 
subsisting and supporting families thanks to the water being delivered through these 
two canals onto their largely productive lands. 
55 PID Minutes, June 2,1903. 
56 Idaho Daily Statesman, Oct. 1, 1903; The Caldwell Tribune, Oct. 17, 1903. 
57 PID Minutes, Oct. 1, 1903. 
58 Idaho Daily Statesman, Sept. 13, 1903; PID Minutes, Oct. 1, 1903. 
59 PID Minutes, April 5, 1904. 
60 The Caldwell Tribune, March 14, 1904; April 16, 1904; Idaho Daily Statesman, April 28, 1904. 
61 PID Minutes, May 3,1904. 
62 PID Minutes, May 12, 1904. 
63 PID Minutes, Oct. 15, 1906; Feb. 6, 1907 
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Pioneer Irrigation District, the Boise Project, and the 
United States Reclamation Service, 1902-1912 
As the Pioneer District continued its work during the first decade of the 20th century, 
irrigation and reclamation in the West underwent a dramatic transformation. And 
while the Pioneer District was detennined to remain a private entity, it did not operate 
in isolation from broader changes in neighboring desert lands south of the Boise 
River. The most significant event to occur during this period was Congress's passage 
ofthe Reclamation Act, or the Newlands Act, in 1902. The law provided federal 
dollars for the construction of reclamation projects across the West, and the Boise 
area was one ofthe new agency's first targets. 
Because hydrological systems do not confonn to arbitrarily created human 
boundaries, irrigation development that occurred in the desert south of the Boise 
River but outside of Pioneer's boundaries nonetheless impacted the Districfs 
operations. Thus, while the particular history of the U.S. Reclamation Service's 
Boise Project itself is not within the scope of this report, it is important to understand 
three issues: the general history of the Project, the federal activity in the Boise desert 
during the first two decades of the twentieth century, and the evolving relationship 
between the Pioneer District and the Project. 
Created by the 1902 Reclamation Act, the U.S. Reclamation Service was highly 
aware of the problems confronting farmers who needed water late in the irrigation 
season. Because the agency had access to the funding for the construction of water 
storage facilities, the Service began to actively survey this land in 1903-1904 in an 
attempt to detennine the best location for a dam and reservoir. Upon receiving an 
enthusiastic report on the project's potential, Congress authorized the project, initially 
called the "Payette-Boise Project," in March 1905, and allocated $1,300,000 from the 
Reclamation fund to conduct the work. 64 By then, landowners throughout the Boise 
Valley had formed the Payette-Boise Water Users' Association, contracting with the 
United States to return the cost of building the necessary structures. 65 The Service 
commenced work immediately, completing the Deer Flat Reservoir just a few years 
later, an off-river reservoir site approximately four miles west of Nampa fed by water 
diverted through the Reclamation Service's New York Canal. 
Soon after the Project's authorization, a relationship developed between the 
Reclamation Service and the Pioneer District. Many landowners in the Pioneer 
District signed stock subscriptions with the Payette-Boise Water Users' Association 
in 1905, and the District itself signed a contract with the association in 1906 in the 
hopes of receiving late season water through the Service's facilities. But being a part 
of the Association meant that the District lands were subject to liens held by the 
64 F.H. Newell, Ninth Annual Report of the Reclamation Service (Washington, D.C.: Government Printing 
Office, 1911): 107. 
6S Ibid, 107. 
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Association, which later posed problems for the District. 66 Additionally, the newly 
deVeloped lands watered by the Boise Project created a good deal of seepage water 
that, by virtue of Pioneer's location in the hydrological system, waterlogged large 
swaths of District lands, thereby rendering much it useless for meaningful cultivation. 
By 1909, it had become clear that the two Reclamation Service and Pioneer Irrigation 
District would have to work together to ensure the continuation of productive lands. 
Drainage of Desert Lands South of the River and other 
Improvements, 1909-1922 
Individual landowners began reporting waterlogged lands in the Pioneer Irrigation 
District as early as December 1904.67 The continued irrigation oflands under the 
Phyllis and Caldwell Canals and the increased irrigation on other lands across the 
southern desert created a dual set of concerns for the farmers in the Pioneer District. 
First, there was a great deal of unabsorbed water flowing onto· the lower-lying lands 
in the Pioneer District; second, the water table underlying the lands had gradually 
begun to rise either to land surface levels or very near. The continued seepage and 
return flow water gradually began to ruin what recently had been productive 
farmlands. Farmers, who relied exclusively on the productiveness of the lands for 
their livelihood, could not survive in the barren desert without water to farm or 
drainage in the areas which had become swamped. The economic impact of the 
swamping was severe. The farmers, who could finally rely on a steady delivery of 
water, were now faced with a problem that none had anticipated - too much water on 
their land. 
The Reclamation Service was also struggling to solve the problem of seepage in the 
Boise Project. Because their upland projects were often the cause of seepage onto 
lower lands, the Service found itself subject to liability. To contend with the issue, 
the District and the Service began working together to solve the problem soon after 
Deer Flat Reservoir was constructed in 1908. Beginning in March 1909, the 
Reclamation Service's Project Engineer, Edward Hedden, came frequently to the 
Pioneer Irrigation District board meetings to discuss the Service's desire to divert 
seepage water from Deer Flat into the Phyllis Canal, which ran immediately below it. 
The District was wary of the partnership, engaging in it only reluctantly and insisting 
that the Service cease the diversion into the Phyllis as of October 1, when the District 
needed the Phyllis to be dry in order to conduct seasonal repair work. 68 
66 F.W. Hanna, Project Engineer to Supervising Engineer, U.S. Reclamation Service, Feb. 9,1912, "260-A 
BOISE PROJECT Drainage of Pioneer Irrigation District Thru 1912 260-A," Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, Record Group 115, Records of the 
Bureau of Reclamation, National Archives and Record Administration, Rocky MountaiD. Region. Hereafter 
"RG 115." 
67 PID Board Minutes, Dec. 6, 1904; Sept. 5, 1905. 
68 PID Minutes, March 2, 1909; May 4, 1909; June I, 1909; Aug. 3, 1909. F.E. Weymouth to Director, U.S. 
Reclamation Service, July 8, 1909,699-6 Boise Project, Idaho. Grant of right for U.S. to flow seepage 
water into canal of 699-6, Entry 3, General Administra~ive and Project Records, 1902-1919, box 406, RG 
115. 
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Figure 6 June 22, 1914 
"Reclaimed land on U.S. Drain to Upper Embankment. Flats on either side of drain are now covered 
with heavy wbeat crop. Before drain was constructed they were immense swamps covered with 
. • bullrushes. ,,69 
69 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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By January 1910, the seepage problem clearly necessitated a District-wide solution, 
Describing the situation some years later, engineer R.J. Newe11 wrote: 
There was a large increase in the irrigation of lands lying higher on the valley 
slope, mainly in the federal project, and the water table began to rise rapidly. 
Seepage conditions, already observable, spread and demanded attention. Forests 
oftules took possession of the low lands in the principal draws and alkali deposits 
appeared in many cases. Apparently t~e groundwater table did not paranel the 
ground surface but was near level transversely to the general valley slope, thus 
coming to or near the surface in the draws while the slightly higher ridges did not 
suffer. 70 
The District board approached what it called "the waste water problems" with its 
attorneys in January of that year,7J but it was not until July 1910 that the board was 
forced to deal with the matter by a group oflandowners living in the vicinity of the 
Midway school house (located on the Oregon Short Line approximately halfway 
between Nampa and Caldwell). The landowners had met earlier in the month and 
appointed a three-person committee to petition the board, resolving that there was 
"great need of such drainage system at the present time, and this need is growing 
greater and more urgent each succeding [SIC] year." Therefore, they requested that 
the District Gonstruct a system to: 
provide drainage channels to collect the waste waters and convey them to lower 
laterals, for redistribution. Title to all waste water must be vested in the district, 
whose duty it will be to see that they are not to become a menace to the health and 
a damage to the property of the residents, 'as well as an eyesore to its visitors, 
when by a properly arranged drainage system they can be converted into an 
important aid tathe water supply.72 ' , 
Upon receiving the resolution at a special board meeting, the board directed its 
attorneys to submit a written opinion at their next meeting on whether or not the 
district could legally issue bonds for the construction of a drainage system.73 The 
attorneys offered their opinion at the next board meeting, recommending two 
strategies: first, that the board should first obtain a survey and an estimate of the drain 
system before issuing bonds, and second, thtj.t they needed to call an election and 
obtain a ruling from the courts as 'to whether or not the board had the legal right to 
issue bonds for drainage purposes.74 The board directed their attorneys to advise 
them on the best way to proceed. 
70 R.J. Newell to Chief Engilleer of Bureau of Reclamation, Jan. 22, 1931,636 Payments - Drainage, 
Pioneer Irrigation District Historic Records, Basement Drawers. 
11 PID MinuteS, Jan. 20,1910.' 
72 PID Minutes, July 16,1910. 
13 PID Minutes, July 16, 1910. 
74 PID Minutes, Aug. 2, 1910. Edward Hedden also provided a written opinion at this board meeting that 
the cost of surveying the district would be approximately $10,000, or $.30/acre. 
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Surprisingly, in spite ofthe great need for drainage, there remained a simultaneous 
need for supplemental water, particularly in the lower ends of the District and in the 
late irrigation season. A group of landowners who were at the low end of the District 
had created an organization called the Idaho Promotive and Protective Association. 
The association petitioned both the District board and the Reclamation Service to 
cooperate with them in inaugurating a "more complete irrigation system,,75 so as to 
obtain additional water. The fanners on District lands, accustomed to fending for 
themselVes, were clearly suffering from one of two opposite plagues: waterlogged 
land or inadequate water. 
After struggling with the problem, the District board came to realize that it could 
simultaneously solve its drainage problem and provide additional water in the late 
season. Although it was clear that there would have to be some level of cooperation 
between the Distlict and the Reclamation Service and that by working together, all 
the land south of the river might be aided, the Pioneer Board did not feel it had the 
lUXury of waiting for the Reclamation Service to join its efforts. Discussions had 
begun between the entities in 1911, both regarding collaboration on drainage beyond 
the Deer Flat seepage as well as the release of District lands from the Water Users 
Association. But communication was painfully slow and tedious at the time, and 
various Reclamation Service officials provided conflicting messages as to whether the 
agency would participate in either the draining of the lands or the release of District 
lands from the Water Users Association.76 With the final decision in Farmers' 
Cooperative Ditch Company vs. Riverside Irrigation District decided in 1909 and the 
District now clear on their decreed yet inadequate water rights,77 Pioneer realized that 
its needs could not wait. Thus, it resolved in September 1911 that: 
there are large quantities of waste and seepage water within the boundaries of the 
District which, if the same could be conserved, could be applied to a beneficial 
use upon the lands of the District and would thereby be a great benefit to the 
District. .. these waste and seepage waters within the District are ruining the lands 
of the District and that by collecting the same in ditches and by pumping the 
water collected thereby into our canals, the District would work a double benefit 
for itseles [Emphasis added.] . 
In partiCUlar, the board believed that by digging a large ditch through the lands 
bordering Mason Creek, Indian Creek, and the Dixie slough, "a large supply of water 
could be obtained, which is greatly needed for irrigation." The members then hired 
Edward Hedden, previously employed by the Reclamation Service, to examine the 
lands in those areas and determine the amount of water that could be obtained by such 
a plan.79 It took only two months for Hedden to examine the tract and create a 
7S PID Minutes, Oct. 4, 1910; Dec. 3, 1910. 
76 PID Minutes, Feb. 11, 1911, March 7,1911; April4, 1911. Director to F.E. Weymouth, Sept. 25, 1911~ 
260-A BOISE PROJECT Drainage of Pioneer Irrigation District Thru 1912 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
77 Farmers' Co-operative Ditch Company v. Riverside Irrigation District, Ltd., et al., 16 Idaho 525 
78 PID Minutes, Sept. 19, 1911. 
79 PID Minutes, Sept. 19, 1911. 
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general plan of construction, the estimates for which came to slightly over $313,000. 
The board approved his plans unanimously on November 18, 1911, and set the bond 
election for February 9, 1912.80 ., 
Immediately thereafter, the Pioneer Irrigation District officially petitioned the 
Payette-Boise Water Users Association to be released from the obligation of 
membership. Pioneer explained its history with the Boise Project in its request, 
stating that the original 1905 contract with the Service had provided the District with 
late season water from Deer Flat Reservoir. Sometime after that contract was signed, 
the Reclamation Service changed its storage oflate season water to the Arrow Rock 
Reservoir, causing an increase in cost to Pioneer Irrigation District without its 
consent, according to the official petition. Thus, the District felt it had ample 
justification for requesting release. Additionally, the District wanted to construct the 
drainage facilities privately, and knew that without such a release, it would be 
difficult to raise the bonds necessary to fmance the construction.81 The District's 
pleas fell on deaf ears, and the Association voted to deny the petition, forcing the 
District to remain in the Association. The Director of the Service infonned the 
District of the decision by letter.82 
80 PID Minutes, Nov. 18, 1911. 
81 Petition in the Matter of the Application of the Pioneer Irrigation District and the Landowners Within the 
Boundaries of Said District to Withdraw from the Payette-Boise Reclamation Project, Jan. 10,1912, in 
260-A BOISE PROJECT Drainage of Pioneer Irrigation District Thru 1912 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
82 Director of U.S. Reclamation Service to the Directors of Pioneer Irrigation District, Dec. 14, 1911, 260-
A BorSE PROJECT Drainage of Pioneer Irrigation District Thru 1912 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 7 June 22,1914 
"Scene on Upper Wilson Slough four miles above where the dredge is now working ... [This will be) 
made ready for crops in 1915. Four years ago this was some of the fmest agricultural land in the 
Boise Valley, now a lake of rushes. II 83 . 
83 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure June 22,1914 
"Whitehead & Bradley's once prosperous 10 acre prune orchard from which four car loads of 
. prunes were marketed four years ago. Now completely ruined by· seepage.n84 .. 
84 260-A BOISE PROJECT Drainage ofPioneerIrrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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. F~gure 9 June 22,1914 
"Scene. in H.G. Monee's orchard~ Trees dying off and a heavy growth of rushes growing up among 
. . the trees. ,,85 
8S 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 10 June 22,1914 
"Young orchard on Cbas Verheyn's Ranch giving way to serious seepage conditions. These trees 
blossomed this spring but were to [sic] nearly drowned to produce foliage. Some of the trees may live 
as the ground water has been lowered approximately 6 ft. by the Mason Creek Drain. "S6 
86 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 11 Jun,e 22,1914 
"The famous Pittenger nursery on Mason Creek which netted the owner an income of $9,000 per 
year but which has been practicaUy submerged f()r the past three years. The drain has been dug 
through this place for 40 days. Mr. Pittenger has mowed and burned most of the rushes and has a 
large acreage plowed.,,87 
81 260~A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 12 June 22. 1914 
"Whitehead & Bradley's ruined orchard in the foreground. H.G. Monce's apple orchard in the back 
ground. Note lack of foliage on trees due to waterlogging of ground by seepage from ground 
waters. "sa 
88 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Despite early indications that the Reclamation Service would not participate in the 
construction of Pioneer's drainage facilities, cooperation with the government now 
looked likely. The Reclamation Service had never disagreed that drainage was 
necessary throughout the lands south of the Boise River, but for a variety of reasons, 
had initially thOUght it impossible to pay for such works. After months of back and 
forth communication among themselves, however, Service engineers and attorneys 
had since concluded that the work was better done by the government and not by the 
District, and they had also opined that the 1902 law did in fact enable such work. It 
was near impossible to construct a drainage system that would serve only the lands in 
the District, they reasoned, with one engineer arguing: "The drainage system ... ofthe 
Pioneer Irrigation District cannot be made an entirely independent system from some 
of the lands of the rest of the Boise project. n89 They therefore agreed that it would be 
more appropriate to build a system that would serve all the lands in the area jointly. 
Reclamation Service officials felt that the cost estimates Hedden came up with in the 
fall of 1911 were fair. 9o Thus, although the Water Users Association had voted to 
deny the District's withdrawal, the Director of the Reclamation Service recommended 
to the Secretary of the Interior in January 1912 that the District be released from the 
Boise Project under certain conditions: 1) that a stipUlation be made with regard to 
exchange of water with the Phyllis Canal; 2) that the proposed drainage ditches be' 
large enough to carry water from Deer Flat and other lands above the Phyllis; and 3) 
that the land owners below the Phyllis agree to make no further claim for damages 
from seepage water above the Phyllis.91 
Almost as though the Reclamation Service had ordered it, the special bond election in 
called by Pioneer for February to pay for drainage construction failed, and the District 
was left no choice but to negotiate with the government agency regarding the 
drainage. The engineers on the Boise Project were now convinced of the importance 
of building an integrated system for the entire area south of the River. As Frederick 
Newell, director of the Reclamation Service reiterated, the District itself is 
"practical1y surrounded by the Boise project, and no adequate system of drainage for 
the Boise project can be carried out without at the same time providing for a certain 
amount of drainage of the Pioneer District:,,92 As part of the Service's effort to 
propose a solution of its own, an engineer on the Boise project provided his own 
version of a plan for the drainage system in July 1912. It included estimates and 
project plans for the various ditches, as we~l as a map indicating what he believed the 
89 F.W. Hanna to Supervising Engineer, U.S. Reclamation Service, Feb. 9, 1912, 260-A BOISE PROJECT 
Drainage of Pioneer Irrigation District Thru 1912 260-A, Entry 3, General Administrative and Project 
Records, 1902-1919, Boise 260A, Box 391, RG 115. 
90 F.W. Hanna to Supervising Engineer, U.S. Reclamation Service, Feb. 9,1912, 260-A BOISE PROJECT 
Drainage of Pioneer Irrigation District Thru 1912 260-A; Entry 3, General Administrative and Project 
Records, 1902-1919, Boise 260A, Box 391, RG 115. 
91 F.W. Hanna to Supervising Engineer, U.S. Reclamation Service, Feb. 9, 1912, 260-A BOISE PROJECT 
Drainage of Pioneer Irrigation District Thru 1912 260-A, Entry 3, General Administrative and Project 
Records, 1902-1919, Boise 260A, Box 391, RG 115. 
92 F .H. Newell to the Honorable Secretary of the Interior, Apri126, 1912, 260-A BOISE PROJECT 
Drainage of Pioneer Irrigation District Thru 1912 260-A, Entry 3, General Administrative and Project 
Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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priorities should be, based on what he perceived to be the greatest need. The majority 
of the drains 'covered in the 1913 contract were built in the western part of the 
District. Mason Creek, Dixie Slough, Wilson Slough, Purdum Gulch, and Elijah 
Slough were included in the group he called the "No. I" drains. "No.2" drains 
included Dixie Slough, Noble Slough, and Solomon Slough. Finally, the lowest 
priority group, the "No.3" drains consisted of Dixie Slough, Moses Slough, Noble 
Slough, Solomon Slough, Jacob Slough, and Isaiah Slough.93 The Service plan 
included a slightly greater number of drains than Hedden's plans had envisioned, and 
limited the financial outlay to $350,000. 
The Service drafted a contract favorable to Pioneer, with the Reclamation Service 
building and financing the drains and Pioneer paying the costs back over time. 
Electors in the District approved the terms of the contract in a special election that 
fa11,94 and directors immediately arranged for a petition to be reviewed by the courts 
in order for the contract to be ''judicially examined, approved and confirmed.,,95 
Pioneer Irrigation District and the United States signed the agreement in February 
1913, providing a $350,000 advance by the government for a drainage system in the 
Pioneer Irrigation District, and new terms for water delivered from Arrow Rock 
Reservoir to the District. 96 The contract became effective on April 23 of that same 
year.97 The $350,000 was expected - and stated as such - to be insufficient to drain 
the entire District, but any degree of construction was expected to make some 
significant progress toward drainage of the worst waterlogged lands and to help 
deliver water to lower lying lands in the late season. Crews were employed 
throughout the sUmmer of 1913 to' conduct surveys, make test pits, determine 
topography, and classify subsoil. Construction of the drains began in November, and 
continued into 1915.98 And in October 1913, the Payette-Boise Water Users 
Association finally released all lands within the Pioneer District from obligation. 
93 Walter Ward to Acting Project Engineer,July 30, 1912, 260-A BOISE PROJECT Drainage of Pioneer 
Irrigation District Thru 1912 260-A, Entry 3, General Administrative and Project Records, 1902-1919, 
Boise 260A, Box 391, RG 115. . 
94 PID Minutes, Nov. 6, 1912. Ejection was held Oct. 29, 1912. 
95 PID Minutes, Dec. 3, 1912. 
96 The voters approved the contract in October 1912; the Idaho Supreme Court passed favorably on the 
contract on February 15, 1913. The contract provided the District with a $560,000 interest in Arrowrock 
Reservoir in addition to the drainage authoriza#on. William M. Green, "Report of Drainage Operations in 
the Pioneer In'igation District and the Nampa and Meridian Irrigation District of the Boise Project," Dec. 
1917, p. 9, Project Reports, 1910-1955, 8NN-1l5-85-019, Box 59, RG 115. 
97 William M. Green, "Report of Drainage Operations in the Pioneer Irrigation District and the Nampa and 
Meridian Irrigation District of the Boise Project," Dec. 1917, p. 9, Project Reports, 1910-1955, SNN-l15-
85-019, Box 59, RG 115. 
98 WilHam M. Green, "Report of Drainage Operations in the Pioneer Irrigation District and the Nampa and 
Meridian Irrigation District of the Boise Project," Dec. 1917, Project Reports, 1910-1955, SNN-IlS-85-
019, Box 59, RG 115. 
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Figure 13 July 1912 
Map Showing General Location of Drainage Ditches in the Pioneer Irrigation District99 
99 Map Showing General Location of Proposed Drainage Ditches in the Pioneer Irrigation District, 260-A 
BOISE PROJECT Drainage of Pioneer Irrigation Distrlct 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 14 1914 
U.S. Reclamation Service Diagrams of the Mason Creek and Elijah Slough Drains
100 
100 Report of Drainage Operations in the Pioneer Irrigation District and the Nampa and Meridian Irrigation 
District of the Boise Project, by Wm. M. Green, Dec. 1917, Project Reports, 1910-1955, 8NN-115-85-019, 
Box 59, RG 115. 
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Figure 15 June 22,1914 
"Electric Dredge on Wilson Slough Drain."IOl 
101 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 16 June 22, 1914 
"Electric Dredge on Wilson slough drain about three miles from Caldwell, showing immense tract of 
swamp land." JOl 
102 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 17 June 22, 1914 
"Dredging on Wilson Sl~ugh Drain. Note development of water, approximately 2 sec. ft. in 600 feet 
. . . . . . Of ditch. ,.103 . . . . . . 
103 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 18 (no date, likely June 22, 1914) 
"View showing drainage from water bearing strata on Mason Creek Drain."I04 
104 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 19 June 22,1914 
"View on Mason Creek Drain sbowing large discharge of water from water bearing strata. This 
picture was taken 30 days after the dredge passed this point. The drain through tbis section of the 
. country is developing approximately 7 sec. ft. of water per mile."IIIS 
lOS 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 20 June 22, 1914 
"View on Mason Creek Drain near· the Chas. Vcrheyn orchard. This.drain is developing 
approximately 7 sec. ft. of water per mile through this country." 106 
106 260-A BOISE PROJECT Drainage of Pioneer irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 21 June 22,1914 
"Mason Creek Drain where it passes through the once famous orchard section about one and one-
. .' . ' half mHesfrom Nampa, idaho.,,107 ' . . . . 
.. 
107 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 22 June 1914 
Electric Dredge excavating, Purdam Slough Drain on Lemp's Ranch."los 
108 260-A BOISE PROJECT Drainage ofPianeer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902·1919, Boise 260A, Box 391, RG 115. 
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Figure 23 June 22, 1914 
"Dredge bucket loading in hard cemented gravel on Purdam Slough Drain. ,,109 
109 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Figure 24 June 22, 1914 
"Excavating fOr bridge sills on road crossing on Purdam Drain.ullO 
1I0 260-A BOISE PROJECT Drainage of Pioneer Irrigation District 1913-1914 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
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Between 1913 and 1915, the drainage ditches, which were intended to not only drain 
waterlogged lands, but to augment the District's water supply, were built across the 
Pioneer Irrigation District in the phases outlined in the Reclamation Service's plan. III 
It was clear by late 1914 that the costs incurred in building the system were 
considerably less than all parties had expected. However, in that same short period of 
time, the water table in the eastern end of the District has risen rapidly, causing 
damage to fannlands there, as well. Thus, arrangements were made to negotiate a 
supplemental contract between the Pioneer District, the Nampa Meridian Irrigation 
District (which borders Pioneer on the East), and the Reclamation Service to 
construct additional drainage works. 112 By June 5, 1915, all work under the original 
1913 contract had been completed successfully at an approximate cost of only 
$193,000,113 and the supplemental contract was signed ten (10) days later. The 
contract itself acknowledged the rise in the water table, noting "that the danger of 
seepage in that portion of the District is becoming alarming, and that an additional 
drain or drains should be constructed in said portion of the Pioneer District at a 
location where non was ... contemplated under the original contract.,,114 The 1915 
contract included plans to construct a deep drain at the eastern end of the Pioneer 
District, as well as the Moses, Nampa, Midway, East Caldwell, Grimes, liS Madden 
Spur, West End, Parker, Bardsley Gulch, North and South Phyllis drains, and 
Caldwell Feeder drains. I 16 Not all of the drains were anticipated or planned when the 
contract was signed; some were added as construction progressed and needs were 
better understood. 1 17 In 1916, Pioneer also requested that funds be spent out of the 
initial $350,000 to construct a cement Hning for the Phyllis Canal, which had been 
responsible for a great deal of seepage water at the place where it skirted the hillside 
in Ada County, near the head of the canal. The Service denied that request. 118 
III There are many references to such intentions. There was an agreement drawn up between the 
Reclamation Service, the Pioneer Irrigation District, and the Nampa Meridian Irrigation District in 
approximately 1916 specifically for the saving of water in the Five and Ten Mile drainage systems. Said 
water was to be, with "three short ditches" constructed, "turned into the Caldwell High Line Canal and 
through said canals applied to beneficial use for irrigation purposes." Draft agreement between United 
States of America, Nampa & Meridian Irrigation District and the Pioneer Irrigation District, undated, 260-
A BOISE PROJECT Drainage of Pioneer Irrigation District 1915-1919 260-A, Entry 3, General 
Administrative and Project Records, 1902-1919, Boise 260A, Box 391, RG 115. 
112 E.B. Hoffinan to Mssr Bien, Nov. 30, 1914, 260-A BOISE PROJECT Drainage ofPioneerIrrigation 
District 1913-1914 260-A. Entry 3, General Administrative and Project Records, 1902·1919, Boise 260A, 
Box 391, RG Il5. 
113 William M. Green, "Report of Drainage Operations in the Pioneer Irrigation District and the Nampa and 
Meridian Irrigation District of the Boise Project," Dec. 1917, p. 15, Project Reports, 1910-1955, 8NN-115-
85-019, Box 59, RG I IS. 
114 Jan. 2, 1915 Draft of 1915 contract, 636 Payments - Drainage, Pioneer Irrigation District Historic 
Records, Basement Drawers. 
11S PID Minutes, Aug. 10, 1915. 
116 A.P. Davis to the Secretary of the Interior, Aug. 14, 1916, 260-A BOISE PROJECT Drainage of Pioneer 
Irrigation District 1915-1919 260-A, Entry 3, General AdminiStrative and Project Records, 1902-1919. 
Boise 260A, Box 391, RG 115. 
111 R.M. Patrick to Chief Counsel, March 2, 1916, 260-A BOISE PROJECT Drainage of Pioneer Irrigation 
District ]915-1919 260-A, Entry 3, General Administrative and Project Records. 1902-1919, Boise 260A, 
Box 391, RG 115; PID Minutes, Feb. 1, 1916. 
118 In the Matter of the Application of the Pioneer Irrigation District to Use Balance of Drainage Fund for 
the Cementing of Phyllis Canal Where Said Canal Skirts the Hillside in Ada County, Idaho, June 6,1916; 
684 
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Figure 25 
Five Mile Drain above Phyllis Crosslng1l9 
D.W. Cole to 1. Jester, Jr., Pioneer Irrigation District, June 27, 1916, both in 260-A BOISE PROJECT 
Drainage of Pioneer Irrigation District 1915-1919 260-A, Entry 3, General Administrative and Proje(;t 
Records, 1902-1919, Boise 260A, Box 391, RG 115. 
119 Report on How the Return Flow from Lands on the South Side of the Boise River is Effected by 
Drainage, Evaporation, and Reservior [sic] Losses, Supplimentary [sic] to 1916 and 1917 Drainage Reports 
for the Pioneer and Nampa-Meridian Districts, by W.G. Steward, April 1919, Report on How the Retum 




Flow from Lands on the South Side of the Boise River is Effected by Drainage, Evaporation, and Reservior 
[sic] Losses, Supplimentary [sic] to 1916 and 1917 Drainage Reports for the Pioneer and Nampa-Meridian 
Districts, by W.O. Steward, April 1919, RO 115. 
120 Ibid. 
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Elijah Drain and Elijah Drain Diagraml2l 
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Five Mile and Phyllis1l4 
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Aug. 8, 1917 Map of Pioneer Irrigation District Showing Newly Constructed Drains
llS 
125 Idaho State Historical Society, Records of the Idaho Department of Reclamation, AR 20. 
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Whether or not the Reclamation Service became involved, Pioneer needed to contend 
with the concerns over the Phyllis canal's seepage. 'In order to do so, the District held 
an election on August 28, 1916. Voters were asked two questions. The first was 
whether or not to issue refunding bonds in the amount of $189,200, to which the 
electors said "yes/' and the other to issue new bonds to cover the lining of the hillside 
portion of the Phyllis Canal, to which the electors said "no.,,126 However, some 35 
patrons of the District - from various parts therein - approached the board about the 
project again regarding this issue in July 1920. The landowners were concerned 
about the liability of c~al breakage on these "dangerous portions of the side hills," 
(see Figure 3 Phyllis Canal, Side Hill Work, c. 1890) and also desired the 
enlargement of the canal in order to increase capacity where needed. 127 The board 
voted to obtain estimates for the improvements, and discussed them at their meeting 
in November. During that discussion, the board members noted that without lining 
the canal, it would continue to be necessary to "keep men on this section of the canal, 
day and night, to prevent, as far as possible, these breaks and to report any signs of 
leaks or dangerous conditions along this embankment. These helpers could be 
dispensed with if the canal were lined.,,128 In addition to the cement lining of the side 
hill and other parts ofthe Phyllis, the District also intended to construct a dam at the 
head of the Caldwell High Line Canal, purchase a drag line dredge, and construct the 
North Caldwell drainage ditch north of town. The total cost was estimated to be 
$214,979, and the voters elected to authorize bonds in that amount on December 14, 
1920.129 Despite its lack of involvement, the Reclamation Service supported the 
projects emphatically. 130 , 
When the engineer charged with making the Phyllis plans reported to the board, his 
recommendation changed the District's plans for the canal. Fred McConnell reported 
to the board on August 20} 1921 his belief that lining the canal with concrete on the 
side hill section would not solve the main problem. As it stood, the "seepage water 
from higher lands above the Phyllis Canal has water logged the lower bank of the 
canal and caused it to slide and at present the canal is in grave danger of being ruined 
from this slide. Also, the chances are good that the seepage will increase and 
endanger the stability of the lower bank even after the canal is lined." McConnell 
believed that the best course of action was to actually change the line of the canal so 
as to place it entirely "in cut" and back away from the brow of the hill. The solution 
was also less costly than cement lining. The board unanimously approved the new 
plan, and executed it with contractor Morrison Knudson, who moved the canal to the 
north half of the southeast quarter of section 20 in Township 4 North, Range 1 
West. l3I 
126 PID Minutes, Sept. 5, 1916. 
127 PID Minutes, July 19, 1920. 
128 PlD Minutes, Nov. 2, 1920. 
129 PID Minutes, Dec. 20, 1920. 
130 W.O. Swendsen to Pioneer Board of Directors, Nov. 9, 1920, in PID Minutes, Nov. 9, 1920. 
131 PID Minutes, Aug. 25,1921; Oct. 13, 1921; Oct. 17, 1921. 
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Pioneer Irrigation District and the New Dea~ 1927-1937 
In spite of all of the drainage work done in the preceding years, fanners in the Pioneer 
Irrigation District continued to approach the Board for drainage assistance.!32 
Beginning in the late 1920s, fannland was being swamped again, and crops were 
failing both due to the waterlogging as well as the growing lack of water. Seeking a 
new solution to the ongoing drainage issues, the District began to experiment with 
drainage wells. In combination with open drain ditches, the drainage wells could aid 
in the drainage of over watered lands as well as provide a supplemental source of 
additional irrigation water for use elsewhere. 
To execute this new solution, the District began contracting with outside companies. 
In May of 1927, the District issued contracts to make test or observation holes and to 
dig wells where observation holes suggested a successful well could be dug. The 
"essence" or intent of the contracts was "the development of a water supply by the 
installation of one scientifically constructed drainage welI.,,!33 In a continued 
exploration of its options, the District sent Engineers W.G. Sloan and Superintendent 
J.W. May to California's San Joaquin Valley on a reconnaissance trip in 1928 to 
investigate the construction and operation of drainage wells there.!34 Their trip found 
such wells to be successful, and upon their return to Caldwell, the District board 
appointed Sloan as the District's drainage engineer, charged with completing three 
additional drainage wells that year. 135 In October 1928, after noting that "a large 
amount of land lying within the District is already seriously damaged by seepage of 
underground water, and that the rising water table seriously threatens damage to 
much more land, and that the recurring years of water shortage make the acquirement 
of more water necessary," the board asked Sloan to prepare a plan and cost estimate 
both for drainage and for acquiring an additional water supply. 136 Sloan's plans 
caused the board to resolve to construct an additional twenty drainage wells according 
to Sloan's maps and plans, upon raising the funds by which to do SO.137 However, the 
matter appears to have been dropped until the same resolution was passed at another 
board meeting eighteen months later. 138 In just a few weeks, the board unanimously 
passed a resolution adopting Sloan's plans as the "general plan for the drainage of the 
water-logged area in said District and the development of an increased water supply," 
noting that funds could not be secured through an annual1evy to pay for drainage, and 
t4at the recurrent shortages in the water supply had decreased the return flows upon 
which the District had come to depend. Sloan's plan included the twenty additional 
wells together with some open ditches. 139 With the approval of the State Department 
of Reclamation, the District called a special election on February 26, 1930 to vote on 
J32 PID Minutes, Dec. I, 1925, Nov. 23, 1926; March 6, 1928. 
133 PID Minutes, May 4, 1927. 
134 PID Minutes, Jan. 13, 1928. 
13S PID Minutes, Feb. 16, 1928; March 7, 1928. 
136 PID Minutes, Oct. 2, 1928. 
J37 PID Minutes, Oct. 19, 1928. 
1.18 PID Minutes, Jan. 7,1930. 
139 PID Minutes, Jan. 18, 1930. 
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bonds to pay for the work, which Sloan had estimated would cost $100,000.140 The 
wells, the District argued, were especially useful because they not only drained the 
lands, but provided additional irrigation water in a time of severe shortage. The 
District's plan also included drain extensions and the cleaning and enlargement of 
certain existing drains. Despite the clear need for the work, farmers were wary of 
additional assessments during a time of great economic uncertainty, and voted the 
bonds down, leaving the District to find other means of financing the work 141 
140 George N. Carter to Board of Directors, Pioneer Irrigation District, Jan. 21, 1930, in PlD Minutes, Jan. 
23,1930. 
141 PID Minutes, March 4, 1930. 





Wet Areas and Proposed Wells l41 
142 Pioneer lrtigation District, Payments - Drainage, Historic Records of Pioneer Irrigation District, 
Basement Drawers. 
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Having received financial assistance from the Government in the past, the District 
turned to the U.S. Bureau of Reclamation (previously the U.S.'Reclamation Service) 
for assistance with additional drainage in December 1930. In its petition to the 
government, the District requested that the agency expend remaining funds from the 
$350,000 allowance made in the 1913 contract, as well as postpone the Districfs 
annual payment for existing works for the next one to two years until the aggregate 
amount reached $100,000. According to the District, there should have been slightly 
more than $52,000 left in the original 1913, budget. To make up the difference, the 
District figured it would need a postponement of at least its 1931 Arrowrock payment 
as well as a portion of its 1932 payment in order to obtain the full amount to pay for 
the plan. 143 
The Bureau of Reclamation took the request seriously. R.J. Newell, superintendent of 
the Boise Project, acknowledged the needs of the District in a January 1931 letter to 
the Bureau's chief engineer, but questioned the government's involvement: 
Over the district the progression typical in seeped areas, from deep-rooted crops 
like alfalfa and orchard trees to small grain and from small grain to blue grass 
pasture is everywhere apparent. Not enough hay is grown to supply the needs of 
the district, which is unusual for an irrigated district in Southern Idaho. A few 
fields were not cropped in 1930 and a very few spots of grain could not be, 
harvested. The fact that the conditiori is progressive is not doubted but the rate of 
progress in seepage is usually exaggerated by the apprehensive fanner. 
Testimony with no intent to deceive that fanns have yielded fairly in the past, but 
are on the verge of going bad and probably can not [sic] be cropped next year 
unless drained has often been received for the same farms on each ofthe last five 
years .... The Pioneer District evidently needs continuing drainage work. From the 
fact that good use could be made of some additional water supply in the latter part 
of the season, and that test holes often show a formation favorable for drainage by 
pumping from wells, it is believed wise to give serious consideration to drainage 
wells, which should furnish additional water and relieve surrounding land from 
seepage at the same time. 144 
.. . 
Newell ultimately recommended that a drainage expert be sent to evaluate the 
situation further. Later that spring, the Bureau sent J .R. Iakisch to coriduct additional 
studies. 145 Ia~sch reported that more studies would need to be done before he could 
recommend endorsement or financing of Pioneer's plans, stating that: "it is entirely 
impracticable to make a decision as to the type of drainage best suited to the needs of 
the District or to attempt a layout plan of the drainage required with the present lack 
143 Petition of Pione~r Irrigati~n District to the Secretary of the Interior and the Commissioner of the 
Bureau of Reclamation, Dec. 19, 1930,636 Payments - Drainage, Pioneer Irrigation District historic 
records, basement drawers. . 
144 R.J. Newell to Chief Engineer of Bureau of Reclamation, Jan. 22, 1931,636 Payments - Drainage, 
Pioneer Irrigation District Historic Records, Basement Drawers. 
145 PID Minutes, March 25, 1931. . 
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of information relative to subsoil conditions and water table stages:,146 To 
accommodate this demand, Pioneer sank test wells in order to further study the water 
table as well as the soil that underlay the District. These actions were conducted in the 
hopes of obtaining funding for the project.141 
By now the entire West was in the grips of an extended and relentless drought. The 
drought, coinbiIied with the country's equally ruthless economic depression, made 
life in the Boise Valley extremely difficult during the 1930s. The Pioneer District, 
. which had always paid its debts to the government in a timely manner, was once 
again contending with its unfortunate topography: its location in the natural sink of 
the area's drainage, as well as the area where the underground water table was 
continuing to rise. [See Figure 33.] But while the water difficulties undoubtedly 
generated sympathy of farmers across the District, the failure of bond issues during 
this era points to the farmers' equally strong conservative financial leanings. The 
farmers were adamantly opposed to increased assessments. To contend with the very 
serious issues facing these farmers, the Pioneer Irrigation District board passed the 
following resolution in October 1931, designed to pay for drainage work to be done 
without further assessing the farmers: 
WHEREAS, Approximately 5,000 acres of District lands are either already 
seeped or seriously threatened by rising water table, making immediate drainage 
imperative in order to save the land; and WHEREAS, Two years of water 
shonage has materially reduced production of many crops, especially late crops, 
third cutting hay and pasture, making it necessary for farmers to buy hay to feed 
stock or sell the stock at ridiculously [sic] low prices, and the present extremely 
low prices for farm products requiring double the amount of produce now to raise 
a stated sum compared with recent years, thus making it extremely hard for 
farmers to pay assessments at all, and wholly impossible for many to pay any 
increase of assessments necessary for required drainage; Now therefore BE IT 
RESOLVED, By the Board of Directors of the Pioneer Irrigation District, that we 
respectfully petition the Governmemt of the United-States to grant the District a 
moratorium of not less than three years, that necessary drainage may be done 
without increased assessments, and. that many of the land owners :Q1ay be saved 
from a total loss of their possessions. 148 
Faced with similar pleas from irrigation districts acrossthe West, the U.S. Congress 
recognized the fanners' tenuous situation arid therefore passed a moratorium and 
146 Report on Drainage Pioneer Irrigation District, Boise Project, April 6, 1931, by J.R. Iakisch, Engineer, 
636 Payments - Drainage, Pioneer Irrigation District historic records, basement drawers. 
147 R.J. Newell to Chief Engineer, June 12, 1934,246. Corres. RE Activities under National Industrial 
Recovery (Public Works) Act of June 16, 1933 1930 thru June 1945246, Entry 7, Project Correspondence, 
1930·1945, Boise Project 225.11-246, Box 56, RG lIS. At least one wen was referenced in the PID 
Minutes of April 7,1931, where a Memorandum of Agreement between Pioneer Irrigation District and 
Allen E. Hosack for the purposes of drilling a well "for drainage and irrigation purposes" is copied into the 
record. 
148 PID Minutes, Oct. 20, J.931. 
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payment defennellt bill in early 1932. 149 In addition to relief provided by the 
government, Pioneer's fanners also pleaded for relief from the District itself. In July 
1932, a group oflandowners representing a new group called the Pioneer Water 
Users' Association, appeared before the board and requested a series of cutbacks in 
the District's budget, including reductions in salaries and the sale of one of the 
District's automobiles. The fanners also requested that the use of pumps to raise 
water from canals be ceased, and that all open drain ditches be cleaned and put in 
"first class condition" before any additional drainage wells were dug. ISO The board 
took the requests under advisement. And, when faced with maturing bonds just a 
year later and knowing full well the precarious situation of its landowners, the board 
unanimously resolved to issue a series of refunding bonds to pay its debt without 
holding an election for approval. 151 Even so, the District was obviously in very 
serious trouble and expressed its concern that it had "no prospect of receiving any 
bids" for the bonds. 152 
149 Senate BiIl3706, signed by President Herbert Hoover on April 1, 1932, as referenced in the PID 
Minutes, June 7, 1932. 
150 PID Minutes, July 5, 1932. 
151 PID Minutes, June 6, 1933. 
152 Secretary to Frank Keenan, Reconstruction Finance Corporation, June 26, 1933, 618~AP.I.D. P.W.A. 
Loan 6] 8-A, Drawer 5, Historic Records - Basement, Pioneer Irrigation District. 
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Figure 33 December 1935 
Ground Water Table MaplS3 
)S3 Boise River Investigations, Idaho, by l.R. Riter and John A. Keimig, April 1936, Project Reports, 1910-
1955, 8NN-115-85-019, Box 47, RG 115. 
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While recognizing the fanners' plight; the Bureau of Reclamation nonetheless 
declined to assist Pioneer monetarily with its plan for additional water-producing and 
drainage wells, again leaving the District in a financial dilemma. Despite 
acknowledging that "there is no doubt that additional drainage is needed and 
justified" in the District, the Bureau's superintendent, RJ. Newell, again expressed 
reluctance for getting involved in the matter. 154 Sensing the Bureau's wariness even 
before receiving a final answer (the Bureau had been under a great deal of scrutiny 
over the previous decade and was far more cautious with spending than it had been in 
earlier years), the District simultaneously opted to investigate the New Deal programs 
initiated by the newly elected President of the United States, Franklin D. Roosevelt, 
as a potential funding mechanism. 
Upon taking office in March 1933, Roosevelt had immediately created a series of 
emergency relief agencies designed to provide prompt assistance to those with the 
most urgent needs. The most significant for the purposes of Pioneer Irrigation 
District was the National Industrial Recovery Act, passed in June, which created the 
Emergency Administration of Public Works. In September 1933, Robert Ednie, 
employed as an engineer by the Pioneer Irrigation District, proposed a plan of 5 new 
drains, labeled A-E, as well as 16 additional wells. Other than Drain "A," which was 
proposed to originate in section 25 of Township 4 North, Range 3 West and run north 
and was the longest and most expensive of the proposed drains, the other letter drains 
- D through E - were located to the west ofthe city of Caldwell arid below the line of 
the Phyllis Canal. The District submitted a report to the Idaho Commissioner of 
Reclamation that included a map showing the location of said drains in addition to the 
wells he proposed. The report also provided specific infonnation about the length 
and location of the drains, as well as their estimated cost. 155 
l54 RJ. Newell to Chief Engineer, June 12, 1934,246. Corres. RE Activities under National Industrial 
Recovery (Public Works) Act ofJune 16, 19331930 thru June 1945246, Entry 7, Project Correspondence, 
1930-1945, Boise Project 225.11-246, Box 56, RG 115. 
155 Map of Pioneer Irrigation District, Caldwell, Idaho, Sept. 15, 1933, E07E02/012.15a, Idaho Department 
of Reclamation, AR 20, Idaho State Historical Society (hereafter ISHS); Ednie Report, 
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, Figure 34 'September 15, 1933 ' , 
Ednie Map Showing Location of Proposed Wells and Drains A_E1S6 
J 5{j Map of Pioneer Irrigation District, AR 20, 0 12.15a drawer E07 EOl, Idaho State Historical Society. 
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In October 1933, with approved report in hand, 157 the Pioneer Irrigation District 
applied for a loan in the amount of $1 00,000 from the Federal Emergency 
Administration of Public Works. 158 Sloan; under whose supervision the plan 
originated in 1930, provided his blessing in a letter to the Public Works Advisory 
Board, noting that "the rrogram herein outlined .. .is an ultimate solution of the 
[District's] problem.,,15 The District waited for what must have seemed an 
intenninable two years for a response to its loan request. In September 1935, Pioneer 
finally received notice that it had received money from the Public Works 
Administration in the fonn of a $45,000 grant, and an offer to purchase bonds in the 
amount of $55,000. The board immediately accepted the offer of aid, and put matter 
to the voters on November 26. Voters approved the bond issue by a vote of258 to 
121, and construction on the drain ditches began in November 1936. The board 
awarded the contract to local contractor J.A. Terteling & Sons once the funds were 
made available. 160 The wells followed later in the year after that contract was 
awarded to Allen Hosack and O.H. De Coursey. 161 Less than a year later, Ednie 
reported to the Pioneer board of directors that "the work of constructing the new drain 
ditches and wells in the Pioneer Irrigation District under Contract A, B, C, D, and E 
ofP.W. A. Docket No. 2363-R have been completed according to the plans, 
specifications and the change orders." Ednie recommended that the board accept 
them as complete, which the board did in August 1937. 162 . 
Conclusion 
At the creation ofthe Pioneer Irrigation District, the lands in the area were only 
beginning to get transfonned from a desolate landscape into viable fanns. Although 
the two main canals supplying water to the Pioneer Irrigation District were originally 
conceived and built with capitalist money from afar, fanners who settled in the area 
around the town of Caldwell were a self-detennining group of people. Upon the 
successful formation of the District at the turn of the twentieth century,.the fanners' 
early struggles focused on the procurement of water and the maintenance and 
enlargement of the irrigation canals. Once a reliable system was in place, drainage of 
157 RW. Faris to Pioneer Board of Directors, Oct 22, 1935, as r~corded in PID Minutes, Oct. 25, 1935. 
IS! PID Minutes, Oct. 3, 1933. 
159 W.G. Sloan to Ivan C. Crawford, Sept. 25, 1933, 618-B P.W.A. loan 618-B, Drawer 5, Historic Records 
- Basement, Pioneer Irrigation District. 
160 PID Minutes, Nov. 5, 1935; Dec. 2, 1935; April 27, 1936; May 2, 1936; Nov. 28, 1936; The Caldwell 
Tribune, Nov. 25. 1935; Nov. 27,1935; April 17, 1936; Engineer (Ednie) to J. Vernon Otter, Aug. 6,1936, 
1936 PIONEER IRRIGATION DISTRICT Letters on P.W.A. Loan, Pioneer Irrigation District records, 
from Moffatt Thomas. 
161 PID Minutes, Oct. 24, 1936. Some five wells had been partially constructed by the District's own force 
immediately upon receiving notification of the funding, but had not been completed. PID Minutes Nov. 5, 
1936. 
162 Robert M. Ednie to Pioneer Board of Directors, Aug. 7, 1937, 1936 PIONEER IRRIGATION 
DISTRICT Letters on P. W.A. Loan, Pioneer Irrigation District records, from Moffatt Thomas; PID 
Minutes Aug. 3, 1937. 
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over watered lands and an adequate supply of water in the District became the most 
frequent problems plaguing the fanners. 
As Pioneer negotiated the purchase of its facilities, the simultaneous change in federal 
policy that led to the passage of the Reclamation Act in 1902 led to a lOa-year 
relationship between the government agency and the fanners. But throughout that 
history, Pioneer Irrigation District took the initiative to solve its own challenges. 
Resolving to continue the District's tradition of self-sufficiency and self-
detennination, fanners throughout the twentieth century demonstrated initiative to 
solve its irrigation problems, despite facing numerous obstacles, not least of which 
was an inconsistent water supply, swamped lands, and federal bureaucracies. The 
development of s system of drainage wells, the "letter" drains, and continued 
negotiations with the federal government demonstrate a continued commitment to 
improve the delivery of water to those within the District. 
Signature 
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Will also has more than 15 years of experience in roadway and drainage system and 
grading plan design, project management, construction surveying, and construction 
observation. This experience includes rural and urban roadway and drainage; flat and 
mountainous roadway and drainage; storm water controls; erosion and sediment control 
systems and small to large sized grading plans. 
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Scenic Vista Subdivision, Baker City, Oregon 
Roadway & drainage designs within mountainous terrain 
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Review hillside roadway and grading plans for the County 
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Christian R. Petrich, Ph.D., P.E., P.G. 
Experience Summary 
Dr. Petrich has over 23 years of progressive academic, professional, and 
managerial experience in hydrology and water resource engineering. He has 
particular expertise in characterizing and evaluating ground water flow 
systems, ground water monitoring, development and calibration of 
numerical ground water flow models, analysis of geothermal systems, and 
solving water problems through facilitation and mediation. 
SPF Water Engineering, LLC - 2004 to present 
Dr. Petrich is currently a Principal Engineer/Hydrologist with (and co-
founder of) SPF Water Engineering, LLC (SPF). SPF provides hydrologic 
characterization, water resource development, and water distribution 
engineering services. Dr. Petrich's recent project experience includes the 
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• Idaho Water Resource Board - 50-year water demand study for the 
Rathdrum Prairie aquifer area 
• Idaho Ground Water Appropriators - technical support and expert 
witness in A&B Delivery Call 
• Idaho Office of the Attorney General- technical support for various 
water issues 
• Ada-Elmore Water Project - analysis of surface and ground water 
characteristics and availability, development of Aquifer Storage 
and Recovery (ASR) strategy 
• Eaglefield LLC - technical support and expert witness City of Eagle 
for water right application hearing 
• SunCor Idaho - technical support and expert witness for water right 
hearing, development of ASR strategy for Sandy Hill Aquifer 
• Numerous Clients - hydrologic, water supply, and/or water planning 
studies in Ada, Blaine, Boise, Elmore, Gooding, Canyon, Valley, 
Teton, and Owyhee counties 
• United Water Idaho - comprehensive water supply assessment for 
public water system with 87 high-capacity wells 
• McCain Foods USA - water supply assessment for a 4 MGD potato 
processing facility 
• Numerous Clients - various water right permitting, water right 
transfer, and expert witness services 
• Numerous Clients - ground- and surface-water monitoring and data 
analysis 
• Idaho Department of Water Resources - Technical support for the 
Interim Legislative Committee on Water Resources 
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Idaho Water Resources Research Institute-1996 to 2004 
• Treasure Valley Hydrologic Project (Idaho Department of Water 
Resources) - served as Principal Investigator for 8-year regional 
ground water study to evaluate the effect of regional ground 
water pumping; study included (1) several mass ground water 
level measurements, (2) monitoring well construction, (3) 
seepage measurements in the New York Canal, (5) collection, 
analysis, and interpretation of water chemistry data, and (6) 
construction and calibration of a numerical ground-water flow 
model to simulate increases in Treasure Valley ground water 
withdrawals. 
• Assessment and simulation of hydrologic conditions in the Boise Front 
geothermal aquifer (funded by the City of Boise and the 
National Renewable Energy Laboratory) 
• Review and interpretation of lower Snake River subyearling fall 
chinook salmon migration data (Idaho Department of Water 
Resources) 
• Coordinated various Institute outreach events, including the Treasure 
Valley Water Summit and a monthly water seminar 
University of Idaho-1989 through 1996 
• Doctoral research in the transport of conservative ion (e.g., bromide) 
and particle tracers (2-,5-, and 15-f-l polystyrene microspheres 
and agarose-encapsulated flavobacterium) in a shallow, 
unconsolidated aquifer 
• Taught or co-taught the following graduate-level courses: Computer 
Geology (1989), Computer Applications in Hydrology (1989, 
1991), and Contaminant Hydrogeology (1990, 1992,1995) 
Assorted Consulting Experience, 1986-1995 
• Executive Secretary for the Pullman-Moscow Water Resources 
Committee (1994-1996) 
• Independent Consultant (1989 and 1996) - projects included well 
design, well interference investigations, short course 
presentations, and numerical modeling 
• Terragraphics Environmental Engineering, Moscow, Idaho (1993 and 
1995, part-time) 
• Engineering-Science, Inc. (Cleveland, Ohio, 1986-1987) 
Selected Public Domain Publications, Presentations, and 
Short Courses 
McHugh, C. and C. Petrich. 2009. Can Water Delivery Calls Lead to 
Curtailment of Municipal Pumping? Presentation for the Association 
of Idaho Cities Annual Meeting, June 19, 2009. 
Petrich, C. 2007. Ground Water Flow and Testing. Presentation for the 
Idaho Ground Water Associations's 56th Annual Convention. 
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Petrich, C 2007. Treasure Valley Water - Is there Enough? Presentation 
for Leadership Boise - Infrastructure and Environment Session 
(Growing Responsibly ... Bahncing infrastructure and Environment). 
Meyer, C and C Petrich. 2006. Water Planning for Municipalities. 
Presentation for Association of Idaho Cities Annual Meeting, June 14, 
2006. 
Petrich, C and S. Urban. 2004. Characterization of Ground Water Flow in 
the Lower Boise River Basin. Idaho Water Resources Research 
Institute and the Idaho Department of Water Resources, Research 
Report IWRRI-2004-01. 
Petrich, CR. 2004. Simulation of Ground Water Flow in the Lower Boise 
River Basin. Idaho Water Resources Research Institute, Research 
Report IWRRI-2004-02. 
Petrich, CR 2004. Simulation of Increased Ground Water Withdrawals in 
the Treasure Valley Associated with Unprocessed Well Applications. 
Idaho Water Resources Research Institute, Research Report 
IWRRI-2004-03. 
Petrich, CR, 2004. Treasure Valley Hydrologic Project-Executive 
Summary. Idaho Water Resources Research Institute, Research Report 
IWRRI -2004-04. 
Petrich, C 2003. Hydrogeologic Conditions in the Boise Front 
Geothermal Aquifer. Idaho Water Resources Research Institute, 
Research Report IWRRI-2003-05. 
Zyvoloski, G., Keating, E. and Petrich, C, 2003. Simulation of potential 
increased withdrawal and re-injection from the Boise Front 
Geothermal Aquifer, Idaho Water Resources Research Institute, 
Research Report IWRRI-2003-04. 
Petrich, C 2003. Investigation of Hydrogeologic Conditions and Ground 
Water Flow in the Boise Front Geothermal Aquifer (Executive 
Summary). Idaho Water Resources Research Institute, Research 
Report IWRRI-2003-07. 
Petrich, C and J. Doherty. 2003. Simulation of increased ground water 
withdrawals associated with unprocessed well applications in the lower 
Boise River basin, Idaho. In Proceedings of MOD FLOW 2003, 
Colorado School of Mines, Golden, CO. 
Hutchings,]. and C Petrich. 2002. Ground Water Recharge and Flow in 
the Regional Treasure Valley Aquifer System-Geochemistry and 
Isotope Study. Idaho Water Resources Research Institute, Research 
Report IWRRI-2002-08. 
Hutchings,]. and C. Petrich. 2002. Influence of Canal Seepage on Aquifer 
Recharge near the New York Canal. Idaho Water Resources Research 
Institute, Research Report IWRRI-2002-09. 
Dreher, K., C Petrich, K. Neely, E. Bowles, and A. Byrne. 2000. Review 
of survival, flow, temperature, and migration data for hatchery-raised, 
subyearling fall Chinook Salmon above Lower Granite Dam, 1995-
1998. Idaho Department of Water Resources. 
Tuthill, D., C Petrich, T. Morse, B. Kissinger, and]. Oakleaf. 2000. 
Migration from tabular to spatial data analysis techniques for water 
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management in Idaho. Journal of Hydroinformatics. Vol. 2, No.3, pp. 
183-195. 
Petrich, C 2002. Treasure Valley Hydrology-an Overview (presentation). 
Treasure Valley Water Summit, Boise, Idaho. 
Petrich, C 2001. An Introduction to Ground Water Flow Modeling 
(presentation). 18th Annual Water Law & Resources Issues Seminar, 
Idaho Water Users Association. 
Petrich, C 2001. Use of PEST for Model Calibration to Ground Water 
Levels and Residence Times (presentation). Connections 2001, Boise, 
Idaho. 
Petrich, C, S. Urban, and]. Hutchings. 1999. Development and 
Calibration of a Regional-Scale Ground Water Flow Model in 
Southwestern Idaho, U.S.A (presentation). Geological Society of 
America Annual Meeting, Denver, Colorado. 
Petrich, C, S. Urban, H. Anderson, and D. Tuthill, Jr. 1999. Development 
of a Hydrologic Data Platform for Conjunctive Management in 
Southwest Idaho (presentation). NGWA Pacific Northwest Focus 
Ground \\7ater Conference, Portland, Oregon. 
Petrich, C, K. Stormo, D. Ralston, and R. Crawford. 1998. Encapsulated 
cell bioremediation: evaluation on the basis of particle tracer tests. 
Ground Water, Vol. 36, No.4., pg. 771. 
Gregory, B. and C Petrich. 1998. Water Rights Mediation Training (short 
mum). Idaho Mediation Association. 
Johnson, G., C Petrich, and D. Cosgrove. 1998 (January and May). An 
Introduction to Ground Water Modeling (short course). Idaho Water 
Resources Research Institute short course, Boise, Idaho. 
Petrich, C and D. Ralston. 1998. Evaluation of Encapsulated Cell 
Movement in a Heterogeneous, Sedimentary Aquifer (presentation). 
International Conference on Future Ground Water Resources at Risk, 
Changchun, China. 
Carlson, R.A. and C Petrich. 1998. New York Canal Geologic Cross-
Section, Seepage Gain/Loss Data, and Ground Water Hydrographs: 
Compilation and Findings. Idaho Water Resources Research Institute 
and Idaho Department of Water Resources. 
Urban, S.M. and C Petrich. 1998. 1996 Water Budget for the Treasure 
Valley Aquifer System. Idaho Department of Water Resources 
Research Report. 
Petrich, C, K. Stormo, D. Knaebel, D. Ralston, and R. Crawford. 1995. A 
preliminary assessment of field transport experiments using 
encapsulated cells. In Proceedings of the Third International In Situ 
and On-Site Bioreclamation Symposium, R. E. Hinchee et aI., eds. 
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